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ARGONARC 
WELDING 

IN JET ENGINE 
PRODUCTION 


Argonarc welding is extensively 
used by The de Havilland Engine 
Co. Ltd, in the manufacture of 
Ghost and Goblin jet engines. 

This process was chosen because 
the high operating temperature 

of gas turbine engines 

demands highest quality welding. 
Argonarc welds special quality steels, 
bronzes, copper and light alloys. 

It is fast and efficient. And, because 
no flux is used, there is 

no need for post-weld cleaning. 
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For informative Brochure: Write Dept. FE.10. ee 
THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 
POSTAL STATION TORONTO ONTARIO 
A 


as an Officer in the 


Would you like to be flying in this DH 110 
over H.M.S. Ark Royal ? 

What's your idea of an interesting life? The 
adventure of going to sea? The excitement of 
flying? If you are outstandingly fit, well- 
educated, and between 17 and 26 years old, 
there's a really interesting career ahead of 


you as a pilot or observer in the Fleet Air 
Arm. You broaden your experience, you're 
trained to do a responsible and well-paid job, 
and for those who show 
marked ability, there are 
opportunities of promo- 


FULL DETAILS OF COMMISSIONS— 

on 8 or 4 year Short Service and National Service commissions — 
are given in a 24-page illustrated booklet describing the life, pay 
and prospects of pilots and observers in the Fleet Air Arm. 


For a copy of this bookiet write today to:— 
ADMIRALTY D.N.R. (Dept. FR/103), 
QUEEN ANNE’S MANSIONS, LONDON, S.W.! 
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FLIGHT 


Sand strip — Seamew base 


Simplicity of design ensures simplicity 
of maintenance—and economy in 
initial cost and in use of spares and 
up ble panels make 
components easily accessible. Seamew —a tough, economical, all-weather 


submarine hunter. Airborne in a short distance from 
any rapidly constructed airstrip—or even a stretch 
of beach —the Seamew can conduct a maritime 
search with up-to-date radar equipment and use a 
variety of weapons to effect a kill. Its high 
manoeuvrability, low stalling speed and fixed shock- 
absorbing undercarriage enable the Seamew to land 
back safely after operating in weather conditions 
impossible for other anti-submarine aircraft. 


The wheels of the Seamew can be 
swiftly changed, with differing sizes of 
tyre to suit the surfaces from which it 


the Short answer 
is the Seamew 


Generous flap surfaces contribute to the very 
low stalling and landing speeds. The 


Seamew requtres the minimum length of XE, 
airstrip or escort Lb 
NOW IN PRODUCTION FOR THE ROYAL NAVY AND THE ROYAL AIR FORCE 
Short Brothers & Harland Ltd., Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world 
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SPECIFICATION 


Weight 1 tb. ox. 
Operating pressure range 80 to 1,000 psi. 
Switch differential 20 psi at 60 psi. 

100 psi at 1,000 psi. 
Switch contact rating 5 arnps. 
Max. overload pressure 2,500 psi. 
Blectrical connections 5 pin Breeze Plug. 
Dimensions 4.13 «3.9 x dines. 
Pipe connections i 


Ambient temperature range to + 150°C, 


London Office: 51 BROMPTON ROAD, S.W.3 Telephone: KENsington 4808. 


The type PAF dual pressure switch has been 


designed to operate two circuits in which 
the setting of each switch can be 

adjusted independently over a wide pressure 
range, and is suitable for use with fuel. 
The present production model satisfies a 
requirement where this range is 80 to 


1000 psi, but the design is capable of adaptation 


to cover other ranges up to a maximum 
of 1500 psi. 


TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES. Telephone: Merthyr Tydfil 666. 


you. 
ola fashioned about 
Pressure ? 


Let's face it, we've got a let of 

interesting things that Mr. Boyle would 
have loved to experiment with. 


Glass that can withstand pressure differences 
up to 10 p.s.i. with the safety factors 


set out in A PO 970, for instance. Triplex, of course, 
for perfect visibility under all conditions. 


SAPETY GLASS CO. LTD., 1 ALBEMARLE STREET, 


TRIPLEX 


PICCADILLY, 


LONDON, 


TAS 
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A FUEL GAUGE BE ! 


AS COMPACT AS TYPE 2 PACITOR. Indicator, Oscil- 

lator and Rectifier are all combined in one unit. That makes 
it the most compact aircraft fuel gauge in the world — and 
therefore the easiest to install and service. For maintenance 
work, there’s no need to scramble all over the aircraft amid 
a mass of complicated wiring — you simply take out and 
replace the whole unit. It’s literally a two-minute job. 
Type 2 Pacitor is also the /ightest aircraft fuel gauge available 
—I Ib. 8 ozs. plus the new lightweight tank unit. 
And we haven't sacrificed performance. For all its compact- 
ness the gauge is second to none for accuracy. It indicates 
the contents of individual tanks or several tanks summated. 
‘ Type 2 Pacitor is in full production and available NOW — 
with water-in-fuel detectors if you want them. 


Simmonds Aecrocessories are a Ministry of Supply Design 
Approved firm for fuel contents gauges. Type 2 Pacitor has 
been accepted by the Air Registration Board. 


TYPE 2 PACITOR ELECTRONIC FUEL CONTENTS GAUGE 


Enquiries to: SIMMONDS AEROCESSORIES LTD., ae 
Byron House, 7-8-9, St. James's St., London, $.W.1. an 
Head Office and Works: Treforest, Pontypridd, Glamorgan. 

Branches: Birmingham, Stockholm, Copenhagen, Melbourne, 

Sydney, Johannesburg, Amsterdam, Milan & New York 

A MEMBER OF THE FIRTH CLEVELAND GrouP 
cac 
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Out in front... 


Vokes aircraft filtration 


With over 30 years of experience behind them in the design 


The 99 is Maeno of all kinds of filters, Vokes are the acknowledged 
y > Be the ve- leaders in the world of scientific filtration. In the 
aircraft industry especially, Vokes have shown outstanding 


img particle neues 


enterprise and have pioneered most of the modern 
innovations in airborne filtration. 


pioneers of 
scientific filtration 


AIR, FUEL, LUBRICATING and HYDRAULIC 
OM FILTERS © CABIN PRESSURISATION 
FILTERS and SILENCERS TEST-BED FILTERS 


VOKES LIMITED - GUILDFORD - SURREY - ENGLAND ~*~ London Office: 123 Victoria Street, Westminster S.W.1 
Vokes Australia Pty. Ltd., Sydney 
REPRESENTED THROUGHOUT THE WORLD 


(oma 
Execrronic & Ravar Services 
We specialize in the manufacture of 


RADIO CONNECTORS 


Junction boxes, complete terminations, moulded 
connectors and inserts, seriai kite, wireless 
remote control units, insulator ana 

similar assemblies, etc., etc. 


Test available for testing 
up to 10,000 volts 


Vokes (Coneda) Ltd., Toronto 


As actual manufacturers 
our library records 69,000 different type 
connectors manuiactured over |5 years 
for the original Ministry of Aircraft Production, 
M.O.S., Royal Navv, all main Aircraft 
constructors and various foreign governments 
Quick reference can be made to 

identify and satisfy your exact requirements 


ALD. ARB. LEME. Fully approved 
Enquiries ore invited for all the above. Nothing /s too Write for full details w 
large or too smal! to receive our immediace attention. 


E.R.S. Ltd., Brookwood Rd, London, 8.W.18 wor, 


Telephones and Telegrams: PUTney 3402/3 
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THE THIRD ww A SERIES IN THE INTERESTS OF A BETTER UNDERSTANDING OF VIBRATION TECHNIQUE 


do you know...2 


that a vibrator can be hung from a 
structure and operated as a seismic device 


In most applications of structural testing the vibrator is mounted firmly on the 
ground and the force is transmitted by a coupling shaft. If an extra stiffening 
suspension is fitted to the vibrator, the driving spindle can be clamped to 

the structure so that the weight of the vibrator hangs seismically on the 
suspension. Mounted in this way, forced vibrations can be excited at frequencies 
down to the natural frequency of the suspended vibrator (say 10c/s). 

The illustration shows this method applied to a motor car body and could 

also be applied to other structures such as bridges where the height from 

the ground would introduce difficulties if a coupling shaft were used. 

The body of the vibration generator is then free to move up and down and 

the reaction of the inertia force is imparted to the structure. 


Weise far caprias of artiste “The If you have a vibration problem— 


ne fatigue testing, torsional ture testing 
igue testing, or flexture or strum 
tural investigation consult Goodmans first, he 
Goodmans V ibrator includes models developing 
+500 lb, to a midget with force output of +2 lb 


Full Technical data from “Vibration Dept, FP.” 
Goodmans 


GOODMANS INDUSTRIES LIMITED AXIOM WORKS WEMBLEY * MIDDX. * Tel: WEMbley 1200 (6 lines) 
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+ complete appraisal 
of the Earls Court Show 


If you're interested in cars . .. you must have The AUTOcAR’s 
magnificently illustrated SHow Review—out today. Telling the 
“inside story” of Earls Court, and with detailed technical surveys 
of the latest automatic gear changes, steering, springing design, 
etc., it will put YOU right in the picture. Get a copy from your 
newsagent. 


For the expert’s view—read 


SHOW REVIEW 


OUT TODAY 


1s. as usual 


[ AIR SPEED 
CALIBRATOR 


MARK IIC 


NEW DESIGN 
For airspeeds up to 800 knots 
* 


M.M, water 


Used by the aircraft’ industry 
and service departments 


The new high-range calibrotor 


* 
Approved by the Air Ministry 


Extended scale of 148 inches 
* 


Mercury operated 


etd) 


Telephone: Enterprise 4422 


R. W. MUNRO (ee 


THROUGH lee 


LIMITER 


& 
BOUNDS GREEN 
I LONDON, N.11 


L. ROBINSOR 
Londen CI 
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‘Pyrene’ fire detecting and fire extinguishing equipment is 
contributing to the greater safety of modern air travel. 
‘Pyrene’ Smoke and Fire Detecting Systems in aircraft 
give instant warning of fire and operate in conjunction 
with ‘Pyrene’ Fire Extinguishing Equipment to ensure 
immediate action in emergency. 

For ground duty, there are various forms of hand 
appliances and portable and mobile fire-fighting units using 
Special Liquids (including Chlorobromomethane), CO, 

Gas, Dry Chemical or Foam. There is a wide range of fire- 
fighting yehicles and mobile equipment designed to meet 
all fire dangers on every class of airfield including 

crash fires and ‘starting-up’ fires. 

If you are concerned with any aspect of fire safety, 
it is important that you should know about the 
latest ‘Pyrene’ fire safety developments. 

For details write to Dept. F.L.10 


FIRE SAFETY 
EQUIPMENT 


AN INVESTMENT IN PEACE OF MIND 


THE PYRENE COMPANY LTD 
9 GROSVENOR GARDENS LONDON S$.W.1 Tel: ViCtoria 3401 
Head Office and Works: BRENTFORD — MIDDLESEX Canadian Plant: TORONTO 
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MINDS OF THEIR OWN 


Guided Weapons are missiles into which have been 
built powers of sight, of calculation, and of control 
—in fact, powers of exercising judgement. This is a 
fantastically difficult problem. It involves mechanics, 
hydraulics, and electronics of a complexity beyond 
all previous experience. It is also a fascinatingly in- 
teresting problem, this endowing of the machine 
with almost super-mechanical abilities—in short, 
with something of the powers of a human pilot. 


The development of such a weapon and the whole 
system associated with it poses enormous problems. 
In this work the ENGLISH ELECTRIC Group—English 
Electric, Marconi’s, and Napier—are far advanced. 
This is not surprising, for their combined resources 
and experience are exactly those required for this 
difficult work. 


The past achievements and present activities of the 
Group in the Guided Weapons field are consider- 
able, but the national interest demands that they be 
kept secret. Much remains to be done in the future. 
How long it will take will depend largely on the 
efforts of the highly qualified men guiding the re- 
search and development teams. Some of these men 
have long been working on the problem ; more must 
now be found. They will have heavy responsibilities, 
great opportunities and the finest equipment. ; 


“ENGLISH ELECTRIC’ 


ENGLISH ELECTRIC MARCONI NAPIER 


| 
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Experienced Engines— 
E have always had a profound respect for the engineering ability of Pratt and 
Whitney—a respect which extends also to Mr. Frederick B. Rentschler, who 
was principally responsible for cme the company as acro-engine producers 
30 years ago. It is, therefore, the more distasteful to read reports that Mr. Rentschler is 
trying to decry British progress in engine development. 

According to these reports, he told a Press conference in New York that some British 
jet engines were purely on paper, some were experimental, some had been in “so-called 
production and military service,” but that few had been produced in hundreds and that 
only certain relatively low-powered engines had been produced by the thousand. British 
experience was, therefore, “sharply limited.” 

Now this sort of talk is unworthy of a fine engineer. He should not be surprised to 
find that we have some engines purely on paper and others which are experimental; it 
would be most unhealthy for our industry if this were not the case. Neither should there 
be any cause for comment in the fact that most of our turbojet production has been of 
engines which are of relatively low power. The same applies to Mr. Rentschler’s own 
country, where 80 per cent of their total production has involved engines of less than 
6,000 Ib thrust. Naturally, we cannot attempt to match America in numbers of engines; 
the General Electric Company, for example, have now delivered nearly 40,000 J47 
turbojets, a figure which no European firm can begin to parallel. But the British industry 
has no reason to feel dissatisfied with its development and production record of engines 
and—with the single exception of Mr. Rentschler’s own excellent J57—America has 
nothing to equal the five-figure-thrust Avon, Olympus and Sapphire, all of which are in 
full production—not “so-called” production. 

It is also pertinent.to remember that British engines have been no small help to the 
United States; in fact, Mr. Rentschler’s own company recently received a repeat order 
for a turbojet of basic Rolls-Royce design. 


—and Commercial Experience 


Mr. Rentschler is also ae to have said “our American plan for the development 
of a commercial engine always stems from a type originally conceived for military 
application. Until the engine has had a broad military seer may and application, it is 
not deemed available for consideration for transports. believe this system is respon- 
sible for what can realistically be termed the supremacy a American erplants to 
date . . . with one or two trivial exceptions, nothing except American planes equipped 
with American-designed and manufactured engines have used in inter-continental 
and over-ocean commercial flight to date.” 

We do not quarrel with the contention that America has, in the past, been the world’s 
chief builder of commercial aero engines. We do disagree with the suggestion that 
a suitable airline powerplant has to stem from a military engine. Both Mr. Rentschler 
and his chief engineer, Leonard Hobbs, have so far refused to accept the fact that the 
record of the Rolls-Royce Dart in half a million hours of commercial service has been 
so far ahead of the level of reliability set by American piston engines that it has been 
suggested that engine failure at take-off may no longer need to be considered as a prime 
factor in planning the design of transports. Yet neither the Dart nor Bristol's fully- 
certificated Proteus have ever served in a military unit. 

We believe that the policy advocated by Mr. Rentschler j is a mistaken one. Military 
service is no substitute for airline parte Se ¢ either real or simulated). To quote one 
example, the past year’s Britannia flying has probably done as much to make the Proteus 
a reliable civil engine as all the hours logged by military J57s will ever do for the 
forthcoming Pratt and Whitney commercial turbojets. In stating this we are not denying 
yin value of military service; obviously it is better to have a million hours of Service 

as a basis on which to build than to have nothing at all. But present indications 
our engine designers have demonstrated that military experience is not essential. 


680 
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Britannia'’s First Dollar Order 


N order worth $10m (£3.6m) for Bristol Britannias was 
announced jointly by Canadian Pacific Airlines and the 
Bristol Aeroplane Co. on October 20th. Three Britannia 300 
L.R.s have been ordered by C.P.A.L. for delivery in 1956 and the 
airline holds an option on a further five for delivery at a later date. 
Initially, the Britannia will fly on the airline's long-haul Pacific 
route, linking Vancouver with Honolulu and extending to Tokyo 
and Hong Kong; it is intended also that Britannias will operate 
C.P.A.L."s new trans-polar service between Canada and Europe. 
Non-stop flights between Vancouver and Amsterdam can be 
achieved by a Britannia carrying 100 passengers in 12 hours, and 
it is likely that a similar -to- time will be logged on the 
Vancouver to Tokyo route. 
Announcing the order, the t of C.P.A.L., Mr. Grant 
McConachie said: “When the Britannia comes into operation it 
will be superior in performance to any other airliner in service 
on the air routes of the world at that time.” As in the Britannia 
300s on order for other operators, power units will be Proteus 
755 turboprops, of 4,120 ¢.h.p. each, and cruising speed of the 
aircraft is expected to be a little more than 400 m.p.h. All-up 


weight will be 170,000 Ib. 

C.P.A.L.’s present -range fleet consists of four DC-6Bs. 
Their Britannia contract to 42 the number of Britannias 
now on order (B.O.A.C., 33; El Al Israel Airlines, three; and the 
R.A.F., three). It is understood that C.P.A.L.’s interest in the 
Comet 4 (Flight, April 29th) continues, and that jet-airliner opera- 
n partnership with the turboprop fleet is being closely 


Missile Fishing 


S¥ JCCESSFUL experiments at the Woomera rocket range have 
been made in catching expended, parachute-borne rocket 
missiles before they reach the ground, thus further decreasing the 
risk of damage. a to a report from Australia, an aircraft 
is sent oy intercept the falling missile, from which hangs a long 
cable. The aircraft itself tows a 500ft cable terminating in a device 
comparable with a naval paravane, which has the effect of making 
the cable trail in a horizontal plane at an angle from the aircraft; 
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FROM ALL QUARTERS 


and this cable is equipped with grapnels. When the parachute is 


intercepted, its trailing cable is ae by the grapnels on the 
paravane cable. 
Finally, it appears, the aircraft flies low over a gully spanned 
cables, so that the missile is transferred from the aircraft to one 
the other cables, where it hangs undamaged until collected. 
The new method was inven —- H. G. ee, a former 
works superintendent at the Weapons Research 
Establishment. 


Airborne Atoms 


iv is reported from Washington that, by the end of the current 
financial year, the total American expenditure—principally on 
behalf of the U.S.A.F.—on nuclear-powered acro engines will 
amount to some $230m (£82m), and a first-flight date is being 
predicted for 1958-59. 

Companies named as pri contractors for U.S.A.F. nuclear 
engines include General ric, Pratt and Whitney and Curtiss 
Wright. Airframe companies involved include Convair, Boeing, 
Lockheed and (for the Navy) Martin. Convair (Fort Worth Divi- 
sion) recently installed a reactor in a B-36 to determine considera- 
tions of shielding, but this installation is not for flight. 


R.N. Carrier Disposal 

[7 was sanounced lest Monday that a total of four fleet carriers 
of the Royal ey reserve fleet are to be broken up or other- 

wise disposed of. be | are Illustrious, Indomitable, Indefatigable 

and Implacable, all of around 25,000 tons normal displacement 

and commissioned during World War 2. 

Of the fleet carriers of this vintage, only Victorious (originally 
30,000 tons) has been thought rebuilding to modern stand 
ards, with angled deck, steam catapult and side lift. When she 
recommissions in 1958-9 she may the first R.N. carrier with 
a fully-angled deck. 


Gerben Sonderman; Glen Lynes 
- is with great regret that we have to record the deaths, on the 
same day last week, of two well-known test pilots, one a 
Netherlander and the other a Canadian. 
One was Lt-Col. Gerben Sonderman, Fokker chief test pilot. 


JAVELIN FROM JAVELIN: This picture has more than one claim to attention. It is the first Javelin-to-Javelin air picture; it shows Javelin 

FAW.1 No. XA552 equipped with pore ly a B mn drop tanks; and it is a notably fine impression of the exhiliarating “wheels-off’ moment in 

« formation take-off. Pilot of XAS52 was F/L. Peter Varley. The photographic machine, XA567, wos flown by W/C. R. F. Martin, the airfield 
was Gloster's main bese at Moreton Valence, and the photographer (need we add?) was Russell Adams. 
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CANBERRA TO JAVELIN: One of the experimental Flight Refuelling contacts described in a news paragraph on this page. 


He was killed in an accident on October 20th when flying an S.14 
jet trainer at Hagerstown Airport, Maryland, U.S.A. ¢ machine 
had been flown over on the previous day from La Guardia for 
a demonstration tour of several naval and military airfields, under 
the auspices of the Fairchild , Saaeee and Airplane Corporation. 

Gerben rman was on December 29th, 1908, at 
Drachten, Holland, and, Ae finished high school, he studied 
at the Academy for Physical Tra raining. Following raduation he 
became a teacher at a high school and, after joini e¢ Rotterdam 
Lloyd Shipping Company, was f inted a payeical training 
instructor ter he joined the N lands Air 
achieving a -standing ambition. 

In October 1936 he was appointed as a pilot officer in the 
Reserve. On January 23rd, 1939, he entered the service of the 
Fokker company as a test pilot, and tested the D.21, D.23 and G.1 
fighters, as well as the T.5, T. 8-W and T.9 bombers. During the 
German invasion he fought gallantly, in a G.1, against the Luft- 
waffe, and during the occupation was an active member of the 
resistance movement. After the war, in 1946-47, he was one of 
the few Dutch pilots to take the E.T.P.S. course in England. In 
January 1947 he was promoted Ist lieutenant and, in May 1948 
captain. Thereafter he became personal pilot to His Royal. H 
ness Prince Bernhard and to the Nether is Royal Family. 
was made a licutenant-colonel in 1954. 

A pilot of pa ability and wide experience, Sonderman 
was also a man o _ bi distinction and charm. He was 
well known to Flig had many other friends in this country. 
When the Editor wrote his “In the Air” on the S.14 last year he 
concluded : I also confirm my opinion that Capt. Sonderman 
is truly a royal pilot to fly with.” 


ene, 


Glen Lynes. 


The second pilot to lose his life on October 20th was Glendon 
Joseph Lynes, who was one of the two Avro vv.— test pilots 
who demonstrated CF-100 fighters at the S.B.A.C. lay this 

Thirty-seven years old, he was killed when a CF- N0l coeaned 
in a field one mile south of Malton Airport, Ontario. 

Glen Lynes started oy 15 and shortly before the war came 
to Britain to join the R.A In 1941 he was awarded his wings 
and was posted to a Defiant night fighter squadron. Later he flew 
Spitfires and Hudsons for Army Co-operation Command. In 1942 
he was posted to a Spitfire squadron of the Desert Air Force, 
thereafter destroying two enemy aircraft and being credited with 
two probables before he was himself shot deus te fire. 
He was taken prisoner and was moved successively to Italy and 
Germany, where he made three unsuccessful attempts to escape 
before , on a fourth attempt, in bluffing his way across 
Germany to r the American spearhead at the Rhine. 

He returned to Britain, rejoined a Spitfire squadron and for two 
years flew as a test pilot in the Air Fighting Development Squad- 
ron at the C.F.E. The R.A.F. then sent him to California for 
a year to participate in accelerated flight-tests of the F-84. Back 


in No. 74 
ed in trials of the Meteor 8 
as a test pilot he flew 


in Britain, he was a —. 

Squadron (Meteors) and was later 

at the C.F.E. Before joining Avro 
Sabres and T-33s. 


Flight-refuelling the Javelin 


recent trials, the ograph at the top of this 

loster Javelin all-weather fighter being re- 

fue an English Electric Canberra B.2 as an 
experimental tanker. Both machines have the probe-and 

uipment designed and produced by Flight Refuelling, Ltd., of 
Blandford, Dorset—equipment, be it noted, which has been 
developed from a system first used by Sir Alan Cobham for 
transferring fuel in the air 21 years ago. 

The Javelin trials are the first to be undertaken with any British 
fighter aircraft of wholly post-war design. For the purpose of 
tests the probe was mounted on the leading edge of the Javelin’s 
starboard mainplane, but Flight Refuelling point out that it could 
alternatively be installed in the nose or in tip tanks or drop tanks. 
Pilot of the Javelin was Mr. Pat Hornidge, the Flight Refuelling 
test pilot, who, in 1949, remained airborne in a Meteor for moe 
than twelve hours. Later the Javelin was flown by os 
Martin, D.F.C., A.F.C., Gloster’s chief test pilot, 


several contacts. d 
Flight Refuelling equi is also destined for the Valiant 

Vulcan and Victor, and the makers claim that by means of their 

-performance * equipment a V-bomber will become 


tanker overnigh 


Awards for Weather Reporting 


N award to two British airline pilots for their work in 
reporting of en route weather conditions was made at Lon- 
donderry House last Monday. The officers were Capt. L. V. 
Messenger, O.B.E., and Capt. J. T. Percy, both of B.O.A.C., and 
the award (two handsome calf-skin brief-cases) was made on be 
half of the Air Ministry by Sir Graham Sutton, C.B.E., D.Sc. 
F.R.S., Director of the Meteorological Office. 

Capt. Messenger has served 28 years with B.O.A.C. and 
Imperial Airways, half of them on the Atlantic route, which he 
has crossed 500 times. Capt. Percy has been 23 years with the 
Corporation and Imperial Airways, and has made some 350 
Atlantic crossings. A similar award will be made annually by 
the Air Ministry to officers of airline companies registered in the 
United Kingdom. 


A Loss to the Industry 


E are sorry to learn of the 
death, on October 20th, of 
Mr. Ernest Wilfred Swales, 
deputy managing director of 
Automotive Products Co., — 
Borg and Beck Co., Lid. 
the Lockheed Hydraulic bake 
Co., Ltd. He came from the 
Rudge Whitworth Cycle Co. in 
1939 to join Lockheed, where 
during the war he was 
of the aircraft division. ter 
the war he took a large part in 
the group’s planning and re- 
organization for peace-time pro- 
duction. 
In January 1944 he was 
pointed exective director (pro- 
duction) x, Lockheed 
ydra . and was 
later made executive director Mr. E. W. Swotes. 
of Borg and Beck. In he was appointed 
ty managing director of Automotive Products, Borg and Beck 
the three main subsidiary companies of the group. 
Mr. Swales, whose illness had been a protracted one, was 58 years 
of age. He leaves a widow and one son. 
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Atlantic Air Traffic Today and Tomorrow 


VERY twelve minutes, on average, a -range airliner begins 
or ends a scheduled flight along the Atlantic airways linking 
Europe and North America. Every day the 15 airimes competing 
for traffic on this great international route are offering nearly 
3,500 seats on some 60 first-class, tourist, or mixed-class services. 
This permanent airlift, by reason of its regularity, and because 
it has developed so gradually over the t-war years, has never 
been a source of public wonder or acclaim. It nevertheless _ 
sents a major stage in the evolution of transport. The history of the 
North Atlantic airways is in large measure the history of long- 
distance air travel. 

The momentous PanAm announcement of a £96 million order 
for jet transports makes it timely to review briefly the growth of 
North Atlantic air traffic to date, and to hint at the shape of mings 
to come. Undoubtedly a revolution is in progress. Over the past 
year ten major transatlantic airlines have placed orders for 172 
new transport aircraft destined primarily for North Adantic ser- 
vice and having a total basic value, excluding spare parts, of well 
over £200 million. 

Though this sum represents perhaps 20 per cent of the capital 
value of all the transport aircraft in scheduled airline service today, 
North Atlantic air traffic accounted for only about seven per cent 
of scheduled airline ton-miles performed in 1954. These figures 
stress the abnormally competitive nature of the route, a fact 
further emphasized by the multiplicity of carriers involved. 

Regular, large-scale airline traffic between Europe and North 
America began in earnest nine years ago with the introduction of 
the first services by pressurized landplanes—Constellations, 
DC-6s and, later, Stratocruisers. These types, or their deriva- 


Pan American's 71-seot OC-78s ore at present the most modern transports in service on the North Atlantic route. 


BLUE RIBAND ROUTE 


By ROBERT J. BLACKBURN 


tives, are still carrying the vast majority of traffic and will continue 
to do so until the first of the new ation of turbine-powered 
transports appear at the end of this decade. The growth of air 
and sea tra respectively over the past seven years is plotted 
in the following table, showing annual totals of passengers carried. 


North Atlantic Passenger Traffic 


1948 1949 1950 8=— 1951 1952 1953 1954 

Air 253,000 273,000 317,000 341,000 446,000 510,000 578,000 
Sea 637,000 672,000 762,000 710,000 844,000 900,000 938,000 
Probably the most significant trend shown by these figures is 


the overall traffic-increase of 70 per cent during this seven-year 
period. Between 1948 and 1954 the airlines increased their pas- 
senger carryings by 129 per cent, whereas ship traffic increased 
by some 47 per cent. However, it is important to note that ships 
are still carrying the greater share of the traffic (62 per cent last 
948. 


The concern felt by shipping companies about the effects of 
increasing air competition is understandable and—from a long- 
term viewpoint, perhaps—justified. But some shipping spokes- 
men, in expressing such fears, tend to overlook the fact that their 
own traffic has increased by an average of nearly seven per cent 
in each of the past seven years, which appears a reasonable rate of 
growth for an established form of transport. Moreover, it is 
unlikely that the airlines alone have reaped all the benefits of the 
increased community of interest—and potential traffic—created 
by the establishment of regular over-night travel between the two 
continents. 

Again, it may be noted that a high ion of transatlantic 
air traffic represents a new market which the shipping companies, 
because of the low speed of their services, are incapable of tap- 
ping. The businessman making several quick transatlantic journeys 
per year is one obvious example of this new class of traffic. 
Another is the wage-earner who can afford the transatlantic fare 
but whose vacation period is limited to two or three weeks. 

It seems reasonably certain that American tourists do in fact 
represent the largest single class of transat'antic air travellers 
today. It was not always so. In the immediate post-war years 
the fares of most passengers were paid by their employers, whether 
Governments or private companies. In 1948 traffic was stimulated 
by the large number of Europeans emigrating by air to North 
America, though the flow was one-way and resulted in a 20 ver 
cent unbalance between westbound and eastbound traffic. A further 
stimulus to traffic was the devaluation of the pound, late in 1949, 
which brought the possibility of a 1950 summer holiday in Europe 
within the grasp of many thousands of North Americans. 

By far the most important factor influencing the development 
of traffic on the North Atlantic route—and, indeed, on every other 
international route—was the introduction of the so-called “tourist” 
fare on May Ist, 1952. Passengers were for the first time offered 
a choice of second-class travel at an average rate of 30 per cent 


All 8.0.A.C.'s North Atlantic services are operated by Stratocruisers, 
still regarded by many travellers as the most comfortable on the route. 
The big Boeings also operate PanAm’s first-class services. 
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that they were prepared to 
accept reduced standards of comfort and service. 

This experiment was first tried on the North Atlantic and the 
results were sufficiently encouraging for it to be adopted on all 
remaining international routes within three years. Experience has 
shown—not surprisingly, perhaps—that, given equal safety stan- 
dards, the majorit “‘ ener will choose the cheaper service, 
and furthermore ¢ price of travel is far and away the most 
important influence on rate of traffic growth. 

It is thus of interest to examine the North Atlantic air-fare 
structure as it has evolved over the post-war years. The most 
convenient unit of measurement is the single fare, in dollars, 
between London and New York, on which all other North Adiantic 
fares are based. The return fare, incidentally, is twice the single 
rate less 10 per cent. During the winter or “thrift” season, which 
extends from November Ist to March 31st, return fares are 
reduced by about four per cent, but no concession is allowed on 
single tickets. Reductions are offered to family parties travellin 
during the off-peak period, the head of the party paying the full 
rate and his companions £40 to £50 less for single tickets. 

The hist of the basic first-class fare, as determined at suc- 
cessive 1.A.T.A. conferences, is as follows: July 1946, $375; 
October 1946, $325; April 1948, $350; November 1950, $375; 
April 1952, $395; April 1954, $400. At the latest 1.A.T.A. 
conference, held last month in Miami, the airlines agreed on a 
10 per cent increase, to $440, for the summer season beginning on 
April Ist, 1956. The dollar figures do not, of course, salient 
the effect of devaluation in September 1949, when the price of a 
single ticket from London to New York increased from £86 17s 
to £125—though the “basic fare” remained unchanged at $350. 

The basic tourist fare, introduced at $270 
im 1952, has suffered fewer changes. In April 
1953 it was increased to $275, and a further 


Also a newcomer to the North Atlantic is the tip-tanked L.1049G, in service with Lufthansa, Air France and T.W.A. 


NORTH ATLANTIC TRAFFIC: 


One-way fare: London-New York. 
Sea Air* 

$450 (£160 14s) 

$400 (£152 18s) 

$290 (£103 12s) 

uivalent 


$325 (£116) 
Cabin-class $220 (£78 10s) 
Tourist-class $160 (£57) 
*First-class air with sleeping berth ($50 extra) is taken as 


First-class 


to first-class sea; the basic first-class air fare is compared with cabin- 
class sea travel. 

one stage of the protracted inter-I.A.T.A. battles which eded 
the announcement of the $270 fare PanAm threatened to leave the 


association and file an individual tariff with the governments 
concerned. 

In the event, differences were resolved and accord preserved. 
There is little doubt, however, that separate schools of thought 
survive behind the facade of I.A.T.A. unanimity. So far the Ameri- 
can faction has forced the pace and pattern of re-equipment, nue 

icy and traffic development. The reasons for this undeniable 
if unpalatable, fact may be summarized as follows: 

Resources: Two American flag carriers represent the largest 
and richest of the Western nations. European interests in the 
North Atlantic are divided between a dozen airlines. 

Equipment: As yet, only three manufacturers—all American 
—have produced transatlantic airliners. The U.S. carriers are 
not only capable of placing larger and earlier orders than European 
customers, but possess the added advantage of nearness to the 
makers of airframes, engines and components. 

Traffic: American carriers have traffic rights in all major 

(Concluded on page 697) 


A TYPICAL WEEK'S OPERATIONS 


$15 was added in April 1954. Unlike the 
first-class fare, the basic tourist rate will re- Sto. of No. of | Aircraft | Service* | Seating Cities served 
main at its present level of $290 during 1956. = 
Though these figures show an apparent | Airfrance | 20 | 1,108 | | | Baris, New York, Mexico City, 
trend towards increasing fares, it has to be 20F 50 Londen, 
remembered that the general level of costs and SOAS = aap [See 16T e Chicago, New York, Boston. 
salaries—both within and outside the airlines CP AL. 2 112 | OC-68 1% | Vencouver. 
seat-mile costs by a substantial margin over EI Al ‘ | Low oT 6s Rema, Farts, 
the past ten years, most efficient Iberia see | 6m nF Madrid, Pow York. 
now appear to have reached the limit KLM 28 1,470 | OC-68 Amsterdam, 
improvement with present-day equipment. 
Ship fares vary considerably according to aid 
type of — and class of accommodation. L.749A 4 * 
However, the rates quoted above may be L.749A Naples, 
taken as representative; for comparison, cur- LAL. - | fone, 
rent air fares are also quoted. Loftleidir 10 - 10T Goth 
The introduction of second-class air travel icelandic bore. Reykjavik, 
on the North Atlantic was brought about Airways a Lenten, Mow York, 
largely by from the United States am Lisbon. Ousseldort Porte, Golo, 
k m, sinks, re. 
flag carriers— American and T.W.A. At ier 
is, Manc er. . 
10m 
tlantic route, os shown by the adjacent table, fom | 
woys Guide.” They show thot during this seven. | om bY 
day period 15 airlines had scheduled 427 20F 3 Zurich, Lisbon, Madrid, Algiers, 
crossings and offered over 24,000 seats—the oor 60 Tunis, Milan, Rome. 


majority et tourist rotes. Average j 
56. seating per 


* Number, and type: F, first-class service; T, courist-class service; M, mined-class service, 
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HERE 
AND 


THERE 


Forty-six Decks 

AN order has been placed by the French 
Air Ministry for twenty-three Bréguet 
Deux Ponts military transports bearing the 
designation Bréguet 765. Pratt and Whit- 
ney R-2800 CB-16 engines are specified. 
Pending delivery of these aircraft the 
French Air Force is operating three 
Bréguet 761 S machines for the training of 
aircrews and maintenance crews. 
development of special internal arrange- 
ments is also going forward. 


Non-stop to Aden 

A CANBERRA of Bomber Command 
last Monday flew 3,320 miles from R.A.P. 
Station Wyton to Aden at an average 
speed of 492 m.p.h. Subject to confirma- 
tion, this is the first non-stop and fastest 
flight from the United King to Aden. 


America’s Wright Lecture 

1s HE Wright Brothers Lecture of the Insti- 
tute of the Aeronautical Sciences is to be 
given this year by Raymond L. Bispling- 
hoff, Professor of Aeronautical Engineering 
at the Massachusetts Institute of Technol- 
ogy. His paper, entitled Some Structural 
and Aero-elastic Considerations of High- 
speed Flight, will be given in Washington 
on December 17th; then, for the —* of 
1.A.S. members in the West and mid-West, 


it will be repeated in Los cles on 
December 20th and in Cleve on 
December 22nd. 


TREKKING SOUTH: This D.H. Heron for the South African Air Force is soon to leave Hatfield 
with o sister aircraft for the $.A.A.F. transport base at Swartkop, Pretoria. 


Communist Conversion 

PRAGUE radio reported last week 
that a number of Czechoslovak Air Force 
pilots were now undergoing conversion 
courses to the Ilyushin [1-28 twin-jet 
bomber. Earlier reports revealed that 
while some of the Il-28s had been flown 
in from the Soviet Union others were being 
assembled in Czechoslovakia from Russian- 
produced parts. 


Mr. E. G. King 

FLIGHT records with regret the death 
at the age of 78, of Mr. Ernest Gerald 
King, chairman of the Louis Cassier Co., 
Ltd. A subsidiary of Associated Iliffe 
Press, the company publishes technical 
journals, yi which are Mechanical 
Handling, Machine Shop Magazine and 
Welding and Metal Fabrication. 


R.A.F. Comets and Seamews 
TANK TESTS on a modified Comet 2 
fuselage are now under way at Hatfield 
and a second modified aircraft is nearing 
completion. It is expected that deliv 
of a number of Comet 2s to the R.A.F. wi 
begin early next r; they are to be used 
on a high-s ferry service between 
England and Woomera. Early in the New 
Year, also, a Coastal Command squadron 
will receive the first Short Seamews, now 
coming off the production line at Belfast. 


“BY THESE PRESENTS BE IT KNOWN—”: For the edification of bears and walruses this 
helicopter crew from H.M.C.S. “Labrador” recorded their visit to an Arctic ice floe. The 
ship has been on DEWline duties in the eastern Arctic since mid-June. 


i development of the aircraft is 
now 


To Mexico 

MR. ALEX DUNCAN, who for the past 
18 years has been with R. K. Dundas, 
Ltd., is retiring from the British company 
to form a Dundas-Duncan company in 
Mexico. He leaves with the best wishes 
of his many friends in the industry. Mr. 
Michael Taylor succeeds him in 
after the affairs of the aviation division. 


W.J.A.C, Appointment 
DURING the absence of Miss Freydis 
Leaf, chief aviation adviser of the Women’s 
unior Air Corps, on a six months’ tour in 
th Africa, her duties will be taken over 
by Mrs. Joan Grimaldi. Since learning to 
fly after leaving the A.T.S. she has acted 
as a ferry pilot for a number of firms and 


flying clubs. 


More Sabres for Turkey 
IT was reported from Turkey last week 
that the Canadian Ambassador in Ankara, 
Mr. Herbert Moran, had said that Canada 
will be supplying Turkey, early next year, 
with sufficient jet fighters to equip a fourth 
p; she had already equipped three 
Furkish fighter groups with F-86 Sabres. 
Mr. Moran said that Turkey was — 
supplied with military uipment 
materials under the Turkish-Canadian 
Mutual Assistance Programme put into 
effect in 1953. 


Long-service Stewardesses 

FROM Holland comes the suggestion that 
a K.L.M. stewardess, Rietie Kramer, is 
probably the first in the world to com 
more than 10,000 hours in the air; but from 
the U.S.A. there is news that American 
Airlines’ senior stewardess, Hazel E. White, 
has recently celebrated her twentieth year 
with the company, for whom she has flown 
more than 15,000 hours. Her first duties 
were on the sleeper service flown by Cur- 
tiss Condors between Los Angeles and 
Cleveland, Ohio. 


Transistor Computor 

THERMIONIC valves have been virtu- 
ally eliminated in the design of an elec- 
tronic computor which recently went “on 
steam” at the Atomic Energy Research 
Establishment, Harwell, Berks. Some 350 


transistors (40 junction-type and nearly 300 

int type) are employed, and the level of 
reliability is such that the new computor 
can be left to do night and week-end work 
a rela- 
a low 


| — oi 
| 
| 
+ 
4 >, — rate, the equipment compares 
P vourably with much larger computors 
; of conventional design. The machine was 
; and built by the AE.R.E., with 
assistance. 


These components, of 

extreme dimensional accuracy 

and super finish, ensure precise fuel 
distribution through the flow 
distributor to the atomisers or 


vaporisers. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE EIIGINES 


LUCAS (G48 TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY 


Lucas-Rotax (Australia) Pry. Led., Melbourne and Sydney, Australia. 
Lucas-Rotax Lid., Toronto and Montreal, Canada. 


c 


Flight, 28 October 1955 


a, 
: 
>“. 
x 
4) 
* 
a 


Underoarriage for the H cwker 
Hunter Porged ix for 
POWTY BQOUIP MENT CO. LTD. 


MIGH DUTY ALLOYS LIMITED 


SLOUGH 


ve 
— 
a 
4 | 
j 
“yf 
j 
4 


FLIGHT, 28 October 1955 673 


No. 100 SQUADRON 


—receives its Standard: a Brief 
History of a Notable Bomber 
Unit Born in World War I] 


T Wittering last Friday No. 
100 Squadron, Bomber 

Command, received its 
Standard in recognition of more 
than 25 years’ service. The unit 
was in fact formed in February 
1917, when transport and 
sonnel drawn from Home - 
fence Squadrons were assembled 
at Farni h under Maj. M.G. 
Christie. In March the squadron 
moved to France and was estab- 
lished on April Ist at Izel le 
Hameau, together with No. 11 
Sqn. who were flying F.E.s by 
daylight. No. 100 had been 
formed specifically as a night 
bomber unit, the first in the new 
Independent Air Force, as the 
nucleus of a strategic bomber force to be used against Germany. 
Its equipment was twelve F.E.2Bs and four BE 2s. These 
machines were fitted in France to carry 25 Ib and 112 Ib bombs 
and provided with special night-flying equipment in the form 
of luminous instruments—compass, r.p.m. gauge, “aneroid” (alti- 
meter), A.S.I. and watch. 

Four days after pong, Oe new base, the F.E.s made their 
first bombing raid, with Richthofen’s base at Douai as target. 
Richthofen himself described how the “ using what 
was their standard technique, cut their engines and lided right 
down to the deck in the moonlight to drop their small H.E. bombs 
at roof-top height while Richthofen and his men fired at them 
with captured British machine guns mounted on stakes in the 


lattice tails,” 


Each time the explosion of the bomb would shake the 

aircraft as it climbed away at full bore. 
The method of attacking trains at night was to glide down with 
the engine completely cut, and open up for a slow run up the train. 


This F.£.2B is representative of the first equipment used by No. 100 San. 


The Squadron's standard is of the latest pattern, with leeks 
and the new crown, but the grizzly skull-ond-crossbones 
emblem dates back to the unit's very earliest days. 


The bombs were then dropped in sticks along the train and a flare 
released afterwards to observe the results. These sorties were 
mainly carried out in bright moonlight; sometimes the aircraft 
were rapidly turned round and sent off for a second raid the 
same night. 

Many curious adventures befell the crews in those days. One 
crew force-landed behind the German lines and walked back to 
the British side. Another landed in a snowstorm to find their 
bearings and warm themselves with a cup of coffee, only to find 
that the ple who were coming to their assistance were Ger- 
mans. they realized they were behind the German lines and 
made and finally successful to restart their 
engine and take off again, in pitch darkness. They took off towards 
their potential captors and came under close-range rifle fire just 
before getting A nA but returned successfully to base. It was 
their second sortie over “Hunland.” 

In fact strategic bombing consisted mainly of supporting offen- 
sives, or hindering enemy troop movements by attacking his 
communications a short distance behind his front line. There is 
little record of the equipment actually used for aiming bombs, but 
it seems to have been the general rule to get so low that they 
could not miss. Even so, it was considered a pity to carry onl 
three of the larger bombs, since this gave so few attem “ty | in whic 
to hit the target. After bombing it was general to low again 
and strafe opportunity targets with the machine gun A the nose. 

On August 13th, 1918, the squadron took over its first Handley 
Page 0/400 twin-engined bomber in return for two of its F.E.s, 
and the organization changed to allow for two flights of five H.P.s 
each instead of three flights of six F.E.s each. ¢ P.E.s’ raids 
had had a considerable effect on the battles which had been fought 
in 1917 and great damage had been caused. But throughout the 


when it was the first night bomber unit of the Independent Air Force in 


France in 1917. s is ont Seay exactly where this picture was taken. Right, the Fairey Fawn, with which the squadron was equipped in 1924 at 
astc 


These aircraft were eventually exchanged for Hawker Horsley torpedo bombers in 1930 
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No. 100 SQUADRON... 


into Germany had been under construction, and with the arrival 
of the first 0/400 the squadron was really ready to begin the task 
for which it had first been formed. It had already established 
a great reputation for itself and had received congratulatory 
messages from field commanders on several occasions. 

Some raids on towns in Germany proper had already been 
carried out, in retaliation for indiscriminate German raids on 
English towns, but it was when the Handley arrived that 
action was carried well into Germany. Because of this the enem 
was forced to divert considerable formations of guns and coon 
to rear areas for local defence. Other night actions were instru- 
mental in keeping the enemy's own night bomber force from 
becoming anything approaching a menace. Particular instances 
of the squadron's success in night bombing are the raids on the 
Hagendingen steel works on the night of July 16th-17th, 1918. 
when a hit on the central blowing station put the works out 
action for some time; and on chemical works at Saaralben on 
August 22nd-23rd, when extensive damage was caused. 


mong the industrial towns in Germany which the squadron 
raided were Frankfort, Mannheim, Offen Kaiserslautern, 
Karlsruhe, Saarbruecken, Ehrange and Trier. battle honours 


ined are Vimy, April 1917, Arras, April-May 1917, Messines, 
— 1917, 3rd battle of Ypres and Passchendaele, July-October 
1917, Amiens, April 1918, St. Mihiel, September 1918 and 
Argonne, October-November 1918. Sorties numbered 213, 185 
tons of bombs were dropped and 450,000 rounds of ammunition 
fired in raids by up to six aircraft at a time. Five enemy aircraft 
were brought down and probably 


The task of arming-up hes 
to receive its clutches of 


relati little between Horsley (left) and Canberra (right) 


ip-out finned streamlined 1,000/b bombs. 
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Tremendous in aerodynamic design 
is clearly shown by the views of the Saved" 

Vildebeests over Malaya in about 1935 
(left) and of its Canberra 8.2s over East 
Anglia, taken specially by “Flight's’ photo- 
grapher this month. The original flag from 
which the squadron took its bodge is shown 
below. Haha finally perished of old age 
while in the 's of the squodron adjutant in 
a Japanese prison comp during World Wor 2. 


In 1918 it still kept up its 


he was unable to accept, Lord 
renchard re “I look upon No. 100 Squadron almost as one 


variously 

“practically non-existent” and “disbanded”; but ry soon came 
through that it was to be reformed as one of the permanent 

wadrons of the peace-time R.A.F. In fact, in February 1920, 

ter langui pee squadron, it was reformed at 

Co. Dublin, of Ma F. Sowrey and equi 
with Bristol Fighters, which it inst the Sinn Fein. In 
March it was designated No. {00 Be Squadron and in - 
it flew to Spittlegate, and converted to D.H.9As. It 


thot the Canberra must be tilted 
the Canberra at Wittering. 
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independent Als orce, wrote to the 
C. G. Burge, shortly after the war: — 
“I would like to let you know what I think of No. 100 Squadron, the 
first complete night-flying squadron that was sent to the Western Front. 
squadrons I have ever had under my command at learning new-type 
machines when it was re-equipped with Handicy-Pages. 
“I can only cay that wan one of greet cquadbens’ of the wer, 
| and I was very proud to have had the honour of commanding such an 
efficient squadron.” 
In an earlier message Lord Trenchard had said that he would 
5 always be pleased to see or hear from any members of the 
squadron and, remembering this, the present commander, S/L. 
Cc. P. H. Kunkler, wrote inviting him to attend the Standard 
La | 
i 


used as AF, — A. 


Air Display that No. 100 led the formation of ~ bomber 

squadrons which so impressed the crowds. During the General 
Strike of 1926 No. 100 distributed mail and newspapers both 
road and air—a public service it was to emulate in 1953, when 
photographed the flooded areas of Lincolnshire to show the extent 
of damage after the serious floods. 

The next move was to Bicester airfield, then newly completed, in 
task of evaluating the Avro Antelope, unsuccessful competitor of 
the Hawker Hart 

On November 3rd, 1930, the squadron moved to Donibristle and 
there began the operational ta which was te lead nine 
later to its virtual annihilation at the hands of the Japanese. 
also began the association with No. 36 Sqn. which was to end in 
that same gallant but tragic episode. It is recorded that Naval 
vessels leaving the Firth of Forth at that time had to run the 
gauntlet of the two squadrons’ dummy torpedoes, launched from 
their Hawker Horsleys, and that many “kills” were claimed by 
both sides. Donibristle, in a Flight report of August, 1932, is 
defined as a “picturesquely situated aerodrome,” but the report 
goes on to say that oe ee ueness and happy landings did not 
accord too well together.” ere was a “charming wooded hill” 
which, however, produced unpleasant air currents, and the ruts 
made b Horsley tail-skids could make the use of wheel brakes 
tricky. ibristle, commanded by W/C. G. S. M. Insall, V.C., 
M.C., was nevertheless an ideal coast defence station; but new 
developments were alread iy afoot, and that summer the first of the 
squadron’s new Vickers Vildebeests (Bristol Pegasus) arrived. 

Both No. 100 and No. 36 Sqns. were converted, but No. 100, 
while remaining part of Home Defence, was lent to Far East 
Command and went, in September 1933, to Singapore. The out- 
break of World War II found both No. 100 and No. 36 still at 
ay lig still equipped with Norge In September 1941 
an O.T.U. was established by A.H.Q. Malaya, to convert pilots 
of the two squadrons to fly twin-engined aircraft in preparation 
for re-equipment with Australian-built Bristol Beauforts; but 
conversion was not completed before the two units were with- 
drawn to Java. Both squadrons were then operating mainly from 
Seletar, according to one ae with Vildebeests and Vincents of 
mixed marks. Some of the Vildebeests had pegeeu ¢ engines while 
some, Mk 4s, had the cowled Perseus and some of these a 
retained wheel-spats. Most of the aircraft were painted ye 
all over and operated at night. On this type of operation they 
lost not a single crew. 

On December 24th, 1941, torpedo bomber squadron strength 
in Malaya is officially stated to have been No. 100 Sqn. with 13 
Vildebeests, No. 36 Sqn. with 16 Vildebeests and one Naval fli 
of five Albacores, all based at Seletar. It was on January 
when the squadron had already been operating all night, that an 


The Horsleys’ torpedo piagreend wos the Firth of Forth, close to 
Donibristie, where a “Flight” camera caught them (centre) in 1932. 
Now based at Wittering, Hunts., the squadron's Canberras posed in 
similar scenery over the shores 7/1 the Wash (left). 
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In the old days .. . by the tail of a Horsley at Donibristle, (1. to +.) 

P/O. V. P. J. G. Doherty, P/O. G. L. C. Jenkins, W/C. G. S. M. Insall, 

V.C., MC., Stetion Commander, F/L. R. Jones, F/L. G. V. T. Thomson, 
F/O. C. E. Morse, F/O. C. E. Spencer. 


No. 100 SQUADRON... 


Australian Hudson reported two cruisers, 11 destroyers and two 
10,000-ton transports, accompanied barges, ten miles off the 
coast, heading for Endau. Japanese fighters based at Kuantan, 
formerly occupied by No. 100 Sqn., were providing air cover for 
this fleet. The forces available for o; ing them were 21 Vilde- 
beests and three Albacores of Nos. 100 and 36 Sqns. and nine 
Hudsons of Nos. | and 8 (GR) Sqns., R.A.A.F 

The attack was therefore mounted in two waves, the first of nine 
Hudsons and 12 Vildebeests escorted by 15 Buffaloes and eight 
Hurricanes, and the second of three Albacores and nine Vildebeests 
escorted by four Buffaloes and cight Hurricanes. Because of the 
previous night's activities the torpedo bombers were not able to 
set out until the afternoon and were thus committed to a daylight 
attack in the face of plentiful fighter cover from Japanese Navy 
Zero fighters 

The present chaplain-in-chief of the R.A.F., Canon A. S. Giles, 
who consecrated the Standard last Friday, was with the squadrons 
at the time and has recently written to $/L. Kunkler: “I saw the 
squadron setting out on that last raid on Endau, in which they 
were practically obliterated. Their actions were more than the 
ordinary fulfilment of duty; for flying Vildebeest aircraft on a 
daylight raid, they knew that they had little chance of coming 
through unscathed. As I spoke to many of them before they set 
off, I knew a good deal of their own feelings: their gallantry, 
therefore, to me is a very real thing .. .” In the attack the first 
wave was able to make some use of cloud cover and pressed home 
its attack; for the loss of five Vildebeests they claimed one cruiser 
and two destroyers sunk, both transports hit and one set on fire 
and casualties among troops on shore and in the barges. The 
second wave was less fortunate and, being exposed by clear 
weather, were intercepted before they reached the target. Six 
Vildebeests and two Albacores were shot down and other aircraft 
damaged and crews wounded. Twelve Zeros were shot down. 

Altogether Nos. 100 and 36 Sqns. lost more than half their 
aircraft in this action and both their commanding officers, $/L.s 
R. F. C. Markham and I. T. B. Rowland. The remaining aircraft 
were badly shot up and many men wounded. Both units were 
therefore withdrawn to Java three days later, so that they could 
be reorganized. Under $/L. J. T. Wilkins the remnant as a com- 
posite unit was finally established at Tijikampek in Java and was 
there joined by the ground crews on February 15th. They con- 
tinued operating, now at night again, and sustained further losses, 
S/L. Wilkins failing to return from one operation. Finally the 
last two Vildebeests took off to try to fly as far as possible al 
the island of Sumatra. When they ran out of fuel they ditched 
Bencoolen, hoping to get ashore and find some craft to take them 
on to Ceylon. Unfortunately they had ditched within reach of 
the Japanese, and were taken prisoner. At about this time one 
Vildebeest is said to have carried no fewer than 18 people simul- 
taneously in an evacuation flight 

Though the official dispatches speak of the amalgamation of 
Nos. 100 and 36 Sqns. into one unit in Java, some sources hold 
that No. 100 was in fact disbanded after the Endau raid and 
returned to Australia with the six Beauforts which had reached 
them in Malaya only shortly before the fatal raid. There had 
been so little time for conversion that only one Beaufort sortic 
had been flown, by $/L. P. Mitchell, who is now stationed at 
Kinloss. It must have been the intention to reform No. 100 with 
Beauforts in Australia, but official records next record the squadron 
as being reformed with Lancasters in England. 

Up ull this time the squadron had had in its possession a hand- 
painted flag bearing the skull and crossbones which had been 
their emblem since the days of the F.E.2B on the Western Front. 
Except for one deviation in the form of a bulldog, this had been 
their emblem all the time. The motto on the flag was “Blood and 
brains,” but under the badge of the bulldog, seen on the fin of 
a Horsley at Donibristle, were the words “nemo me impune 
lacessit”—no one provokes me with impunity. This is in fact the 
motto of the Order of the Thistle, and was a Scottish association 
probably inspired by the squadron's location at the time. By the 
style of painting on the Horsley fin this seems to have been the 
official bedge and motto at the time. Soon afterwards, however, 
the badge reverted once more to the skull and crossbones and, 
after a rather obscure incident, the motto became “Sar tebuan 
jangan dijolok,” a Malay phrase which has been variou ly inter- 

eted as the admonitory “do not stir up the hornets’ nest” or the 
instruction “do not just stir up the hornets’ nest,” with the 
implication that it would strike back unless completely wiped out. 
In the fivst interpretation the hornets’ nest refers to No. 100 Sqn. 
while in the second it refers perhaps to a possible enemy. 
reason for the temporary adoption of the bulldog emblem is not 
clearly explained. 


Now . . . by the tail of a Canberra at Wittering, (1. to r.) F/O. G. J. 
Skermer, F/L. G. M. Bailey, “A” Flight Commander, F/L. W. H. Miller, 
F/L. G. Wilson, adjutant, $/L. C. P. H. Kunkler, squadron commander, 
W/C.R. C. Cobbe, acting station commander, and F/O.H.W.Ellerbeck. 


The original flag mentioned above was kept by the squadron 
right up to the time of its dissolution in Malaya, at which time it 
was in the possession of F/L. E. Trillwood, the adjutant. He was 
taken prisoner, but kept the flag with him throughout his captivity 
until, through wear and tear and climate, it fell apart and to 
be discarded. The flag-pole was nevertheless preserved and 
brought out of captivity to the transit camp at San Francisco, 
where F/L. Trillwood waited for repatriation in October 1945. 
But there it too had to be aba since there was not room 
on the transport provided to take it any farther. Photographs 
of it still exist, however, and one is reproduced on p. 674. 

It is not known whether any of the personnel from Singapore 
joined the squadron on its reformation in England, but the records 
have it that No. 100 once more joined the conflict in the first 

rt of 1943 as a Lancaster unit with Bomber Command in 

gland. From then until March 1945 it operated from Waltham 
and built up a close friendship with the townspeople. Its first 
sortie was with cight Lancasters against the U-boat s at St. 
Nazaire on March 4th, 1943. Targets soon afterwards included 
Niiremberg, Northern Italy and Pilsen, all long-range raids; and 
by the end of the year the unit held second place in its group 
for the number of successful sorties completed, and had the lowest 
losses. The Commander was then W/C. R. V. McIntyre. 

During 1944 cighteen raids were made on Berlin, and on one 
occasion an aircraft collided with a German night fighter and 
returned minus six feet of wing, but with some pieces of the fighter 
still embedded in the airframe. On another occasion P/O. Booth 
was caught by a Me410 while on a mining sortie. He dived for 
14,000ft with 410 m.p.h. on the A.S.I. The trimmers jammed and 
the stick loads were relieved by ticing some Mae West cords 
round the stick and lashing them to the pilot's seat-stay. Another 
Lancaster back from the marshalling yards at Vierzon without 
ailerons. fr fact the squadron was in the thick of actions in sup- 


t of all the major military operations of those years. When 

tilities ceased the unit was employed dropping supplies in 
Holland and returning P.o.Ws. from the Continent. 

In the summer of 1946 the squadron was re-equipped with 
Lincolns and was ready to settle down to a peace-time rile, but 
by 1950 their active services were once more required and they 

(concluded at foot of page 678) 
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The heart 


of a good helicopter 


A helicopter engine that works without driving shafts and driving gear 
—that’s the Napier Oryx. It’s a 750 gos h.p. turbo-gas-generator, 
designed for helicopters propelled by jet reaction at the rotor blade 
tips. It weighs less, it’s less complex and it's easier to maintain than 
conventional helicopter power systems. The Oryx is a step forward 
—and upward—in helicopter propulsion, and an engine of great 


importance to helicopter operators. 
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THE HELICOPTER’S FUTURE 


—in Great Britain: a Forecast 


N this age, when continuous progress is expected of all 

engineering devices, including transport equipment, we 

can trace a certain recurrent sequence whenever a new 
development is initiated. 

The first s sees the birth of the idea and its into an 
all-embracing unfettered by the limitations of reality. This 
stage splits the world into dreamers and sceptics. In the second 
nm, Speenes development has reduced the idea to practice. 

, “reduced” is the word, because the practical embodiment 
now appears with all its imperfections and immediately splits its 
own advocates into two opposing schools of thought—those deter- 
mined to await improvement sufficient to support the original 

costs. 

The champions of the second school of thought usually like to 
call themselves practical and regard the followers of the first, with 
some disrespect, as the theorists or perfectionists. Perhaps it is 
permissible to apply to these two a es the somewhat out- 
moded designations of natural i y and natural history. 
The natural phil consi the broad foundations of the 
new development and endeavour to write a programme for its 
rational advance. The natural historians study the behaviour of 

action. 

The helicopter is today in this, its second, stage. Nevertheless, 
in any audience, however well-informed, all four attitudes are still 
to be found, the dreamers and doubters of the first stage and the 
philosophers and naturalists of the second. 

The helicopter has become entrenched in various branches of 
human activity. The world is no more thinkable without heli- 
ny than without fire-engines or lifeboats. 

orts are being made to introduce helicopters into 
operations. Yet any attempt to ar; the merit of the transport 
helicopter in its present stage is futile unless such use is supported 
by exceptional circumstances or by i tions which project 

the present. 

Let there be no mistake about it: the future of the transport 
helicopter t to a third stage. The third stage is not a mere 
multiplication 


Maps and other details have been published showing 
t of helicopter services which may reasonably be envis- 
d in Great Britain and other parts of north-west Europe 
similarly placed in density of population and in the existence of 
urban centres in close proximity to each other. We can achieve 
a state wherein a decisive improvement in communications between 
cities for passengers and express goods is reached at a cost of 
present-day surface transport. Moreover, just as it was the natural 
task of the United States to create in the ‘thirties the air transport 
industry as we know it today, because their coun with its 
typical distances is ideally suited for this vehicle, so it is the obvious 


some from the broadest statements of 
social and economic facts that can hardly be dis . In the middle 
of the twentieth century, the air as a um of locomotion 


in 
reduction of capital investment. 
bring these benefits to short-haul trans 


By J. SHAPIRO 

THIS is the text—slightly a talk given by Mr. Shapiro 
the recent Manchester conference of the Aerodrome Owners’ Associa- 
The author, who is a consul: engineer, is well known as a 


wherein I find the perfectionist school of thought most confusing 

and misleading. At this point all emphasis must be on existence 

and not on the promise of something better round the corner or, 

worse still, round several corners. In this matter we in this 

ng must with some sense of envy look towards the United 
tates. 

When I talk of existence, I talk of a reliable existence and of a 
safe existence. Whether or not such an existence is established 
can only be found from long and varied experience, This dura- 
tion and variety have now been reached across the Adiantic. There 
are helicopter types which have accumulated more than a million 
operational flying hours. There are individual machines which 
have cueseded the 8,000-hour mark. 

In short, we must, if we do not close our eyes to reality, accept 
the existence of the helicopter and the advent of the rotating wing 
as a safe element in the armoury of acronautica! . commotion. At 
this point the question “why have rotating wim, *” is no longer in 
tune with the times. We must, if necessary ask, “why not have 
rotating wings?” From this point onwards I cease to sympathize 
wholly with the helicopter existentialists. 

The next question that demands an answer is how to bring about 
the third stage. Not until we know how to get there shall we 
judge the likelihood of the future here envisaged. The mere 
contemplation of the helicopter as it exists today will never bring 
this future about. 

The answer which is heard most often is a set of demands of 
what the helicopter or its facilities should do and a variety of 

ises of what it shall do if only such and such a doctrine were 
ollowed in its conception. 

The layman, even one who is intimately concerned with the 

ing of air communications, is often unable to follow the 
intricacies of engineering development. He may easily despair 
of sound judgment if he is left with the choice of either forming 
his opinion by studying the existing but clearly inadequate imple- 
ment, or by following the disputes between squabbling technicians. 

The technician may be tempted to appeal to the hidden engineer- 
ing instincts which, to judge by the clientele of toy train manufac- 
turers, lurk behind the innocent facades of most grown-ups. I 
shall endeavour to resist this temptaiicn and so have no intention 
of selling to you my real helicopter of the future (with contra- 
oscillating superjet atomic rotor, electronically controlled and 

stically supported), just to make sure that I get in all the 

t-advertised slogans of our age before an y else. 

There is an appeal (which, earlier on, I have called natural 
philosophy) that speaks a valid language even when it crosses 
the between essions. 

There is not the time here to go over the ground covered by 
the chain of reasoning which leads to a broad picture of the flying 


“Yet any attempt to orgue the merit of the transport helicopter in 

its present stoge is futile unless is supported by 

circumsta considerations w t 
inces or by ler project beyond greens 
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is somewhere near the drawing-board, a little before or a little i oe 
after the blueprint stage. 
The potentialities of the third stage have been painted often aie 
enough before those who have taken the trouble to look at the ae 
task of this country to create, 25 years later, the helicopter trans- . 
challenge already eloquently expressed by R. 
sewhere ve had t suppest prospect 
of the future with technical and economic argument and to draw a . 
pr wement of Communication = 
tural obstacles and in a 4, 
ical-flight machines can 
port, especially transport 
ween cilies recisely because the short-haul market is very 
market it is both more necessary more likely that its cost 
structure be brought down to the non-luxury level. Bee: 
Such is the potential future of helicopters in Great Britain, a 
future which constitutes change—as thorough, excit- - { T | 
ing and, I believe, desirable as that of revolution in = 
transport in the history of this country. To bring this future 4 
about will need many bridges over many obstacles. 
now is to deal with the obstacles of public understanding 
reference to the three stages of mentioned earlier. + ier’ 
First, all of us must be made aware of the fact that the second 6 | ae. 
stage really has been reached. This is a step in the argument i 
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THE HELICOPTER’S FUTURE 


stock, the ground facilities and the ancillary equipment. The 
picture is clear enough to define the limits of endeavour between 
helicopter constructors, site-planners and architects, and instru- 
mentation makers, without prescribing more than the general 
outline for each component of this picture 

Thus, there is no need to become committed to any particular 
engineering doctrine of helicopter design. It is certain that we 
need helicopters which are safer than any one of their power units 

in other words, we need multi-engined helicopters—but the 
nature of the power unit is still open, and there is no cause to 
“freeze” the number of rotors. It is certain that the helicopter 
must be able to cruise at 150 m.p.h., but we cannot foretell whether 
the pure helicopter or some adaptation thereof will be the final 
formula. Whilst these two premises are generally accepted, the 
discussion on the best size is still raging. There is no doubt that 
within the current fashion of airline thinking the 60- or even 
90-seater shows advantages over the 20- or 30-seater, but I must 
here quarrel with the current fashion of airline thinking. I con- 
sider it is time that somebody starts real rotorline thinking. 

The airline trend is now a customary one, but, I submit, is 
only one avenue towards reasonable cost. It starts from the 
assumption that the total cost of passenger services is somewhere 
around 70 to 100 per cent above the flying cost. If so, the “giant 
way” may be the only way to achieve economical air transport. 
I believe there is another avenue, which starts from the other 
end, and it is that other way, which is characteristically the rotor- 
line way. What type of flying and site facilities could be so blended 
into the natural environment of cities that the total cost of services 
is only marginally above the cost of flying? What consequences 
has the acceptance of this pattern on the properties of the desired 
flying machine, and its instrumentation ? 

This helicopter will have certain dimensions which it will not 
exceed because it will not be allowed to exceed them, just as neither 
trains nor buses have changed their tracks for generations, since 
we cannot alter our streets and stations every time we find a 
different optimum on an economic graph. Such helicopters will 
be able to operate from roof sites narrow enough for natural light 
underneath them 

They will be capable of vertical or nearly vertical operation into 
and out of the heart of cities. Helicopter services will be run 
much on the lines of local services, their stations will be made for 
fast turn-round like tube stations. Their frequency will be much 
greater than the duration of their journey. All this will be 

yssible because the turn-round cost of heli-buses will be a small 
raction of that envisaged today. 

The desired complete system of engineering equipment which 
includes the helicopter, its ~~~ facilities and its instru- 
mentation cannot be brought about studying the merits and 
weaknesses of existing helicopters, Sad thelr existing equipment. 
However, the imaginative creation which is necessary to attain the 
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future stage will not be achieved without the progressive experi- 
ence that can be acquired only through the constant use of 
present-day machinery. 

The situation appears to contain an essential conflict between 
the present and the future, and a conflict which may lead to 
inaction. On closer study we shall soon discover that the broad 
approach which I have tried to follow does in fact embrace the 
solution of the apparent contradiction. 

Indeed, if we have to assume that the future will be here when 
some particular engineering scheme has reached maturity, such 
as multi-rotor instead of single-rotor helicopters, or jet instead 
of shaft drive, or 50 inetend @ 25 passengers, then the best course 
for us to pursue is to wait until it has happened. What the acro- 
drome owner and the town planner must fear above all is the 
design of a facility and its construction in a congested area which 
will too soon become obsolete. Acrodrome owners are only too 
familiar with the continuous lengthening of runways and increase 
in runway load which has made once busy centres of aviation into 
deserted backwaters. 

The proposition I am advancing in this talk amounts to saying 
that there is no likelihood of this happening with vertical aviation 
—which, today, means with helicopters. The conclusion from 
my trend of thought is startlingly simple. If we now reserve 
ground sites for the operation of present-day helicopters (with all 
their imperfections) we shall create the space for the operation, 
on the same plot, of future helicopters from roof sites; we shall be 
without fear of running out of space, so long as it remains our 
aim to make helicopters serve our cities and not to make our cities 
serve helicopters. 

In other words, vertical flight is not a re 
development, starting modestly but stea 
monster planes and monster installations. It is a totall 
of development moving in the opposite direction. 
step will be in the sense of requirin 
- to bring more frequent and per services into the heart 

cities. 

Today, perhaps, the existing helicopter is y marginally 
(though already decisively) better than the high | litt acroplane. 
But the mode of vertical flight of which -y helicopter is the only 
existing (and remains the only promising) representative in civil 
aviation contains all the potentialities of the future within fore- 
seeable time. Facilities reserved for its present embodiment in 
the simplest possible manner are not likely to be outgrown in the 
course of the period whilst contemporary small inadequate heli- 
copters, operated timidly with inadequate aids, gradually become 
future large adequate helicopters operated boldly with adequate 
aids. 

Britain, I do not presume to possess the powers of clairvoyance 
My prophecy lies somewhere between possibility and —— 
In a matter so closely linked with advance planning the future 
will be what we make it. 


ition of fixed-wing 
ily moving towards 
new trend 
very valid 
less space and fewer installa- 


No. 100 SQUADRON (cont. from page 676) 


Between May 
and December, when they came back to England, they flew over 
100 strikes and dropped over 2,000 tons of bombs on jungle 


flew to Malaya in May to begin anti-bandit strikes. 


targets. And these were not without established success, for 
reports came through that an attack in the Mersing area during 
September had resulted in 30-36 bandits being killed and 19 
wounded Training continued at the same time, however, and 
as &@ Strange repetition of an earlier réle, F/O. Whitbread on 
August llth, made some dummy torpedo attacks on the cruiser 
Ceylon off Singapore 

After this the normal round in England went on once again, 
broken at intervals with some interesting flights and detachments. 
At the time of the Egyptian revolution in July 1952 the squadron 
was sent to Shallufa in the Canal Zone for three months, and 
records show that various flights to North Africa, Norway and 
other points were interspersed in the normal routine of continua- 
ben training 

When the Mau Mau trouble broke out in Kenya, No. 100 was 
again called for; “A” Flight was detached to Easticigh, Nairobi, 
and during a short stay there flew 53 strikes against hides in the 
jungle. These attacks are known to have caused considerable 
casualties and to have been instrumental in breaking up the large 
gangs into small, ill-organized groups. 

Just as No. 100 was a little late on the scene with Lancasters, 
through no fault of its own, so it was not until April 1954 that it 
received its first Canberra B.2. In July it was visited by the 
Duke of Edinburgh and in the same month it became operational 
with the new aircraft. Since that time No. 100 Sqn. has returned 
to normal peace-time training flying, enlivened at intervals with 
some trials work. Now based at Wittering, Huntingdonshire, it is 
on the scene of the first Valiant operations and doubtiess ready as 
ever to play its part in the new ber Command. C.M.LL. 


MORE OF THE “MATTRESS” 


r is understood that the M.L. Aviation Co. are constructing 
more development otypes of their inflatable-wing utility 
aircraft (described in Flight of August 19th, page 246). Drawings 
of the developed weet reveal that the central fin, formerly fitted 
to the centre section of the wing, has been discarded. It is believed 
also that the pneumatic type of construction may be applied also 
to the nacelle, so that the entire aircraft (with the exception of the 
The M.L. company state 

t ~ with commercial 


t being designed for 


engine installation) will be inflatable. 
that their main pre-occupation at 
application of the » one 
agricultural use. 


JOHN WILLIAM MASSEY 


Ww regret to learn of the death—tecently, at his home in Surrey 
—of Mr. J. W. Massey. A founder-member of Brooklands 
Aviation, Ltd., he had been director of the ey 
for over 20 years. After service in R.N.A.S. during the Fi 
World War, Mr. Massey entered in civil aviation the hard way, 
through joy riding, as did so many of his contemporaries. In 
1928 he joined Duncan Da Davis on the founding B 
Aviation, Ltd., and through the years that followed the 
Brooklands group of flying clubs was built up. 

Concentrating his interests on the technical side, J. W. Massey 
built up the maintenance side, which later into the repair 
organization that handled over 2,000 Wellingtons during the 
Second World War. 

By nature shy and retiring, he was seldom in the limelight; it 
was, however, his considerable practical experience together with 
his administrative ability that earned him respect of his many 
friends in aviation. 
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FAIREY POWER CONTROLS Like many other modern aircraft, the 
are fitted to the Hunter is fitted with the Fairey Powered - 
Flying Controls. aS 
HUNTER, BEVERLEY, CF.100, SEA HAWK, ete. tire present production range extends 


from 350 in. 1b. output, to 400,000 in. Ib. 
output with the same high level of precision 
performance maintained throughout. 


THE FAIREY AVIATION COMPANY LIMITED + HAYES + MIDDLESEX 
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be Armstrong Siddeley Sapphire. 
world’s most successful jet turbine 
performance proved in 
squadron service-—powers 
the Hawker Hunter F.2. 


and F.5. Interceptors. 


ARMSTRONG SIDDELEY MOTORS LIMITED - COVENTRY 


Associated Company— Sapphire Production 


BROCKWORTH ENGINEERING CO. LTD. HUCCLECOTE GLOUCESTERSHIRE 
Members of the Hawker Siddeley Group 
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AIRCRAFT INTELLIGENCE 


U.S.A. 


North American Research Aircraft. \: 
has been decided that North American 
Aviation Inc. shall build a rocket-powered 
iloted research aircraft for ex tory 
at heights above 100 miles (520,000ft). 
is a continuation of the joint 
U.S.A.F. | Navy | N.A.C.A. programme 
which has hitherto cipally involved 
machines built by Bell and Bougten 
“Century Series’ Fighters. Already 
scheduled for the Lockheed F-104 air 
superiority fighter and the Convair B-58 
Hustler supersonic bomber, the General 
Electric J79 turbojet, which delivers a 
thrust of the order of 15,000 Ib without 
reheat, is under consideration for a number 
of types of U.S.A.F. and Navy fighters. 
Among these is the McDonnell F-101 
Voodoo twin-engined fighter. 


U.S.A.F. Bombers. General Nathan F. 
Twining, Chief of Staff of the U.S.A.F., 


formance these compared favourably with 
the U.S. machines, and though Russia out- 
numbered America in light jet bombers, 
the United States had “many times more 
B-47s” than the U.S.S.R. had Badgers. In 
the heavy bomber field America and 


any other factor the B-36 has us from 
being attacked.” 


France 


S.N.C.A.S.E. 210 Caravelle. Testing of 
this twin-Avon transport goes ahead at a 
fast rate, and it is generally considered in 
France that a _— market is promised. 
M. Georges Hereil, president of 
S.N.C.A.S.E., has been visiting Rolls-Royce 
to discuss future plans. In a report from 
Fronce reference is made to “unfounded 
reports” concerning the load distribution 
in the Caravelle. It is officially stated that 
the rear position of the power units 
“eliminates the influence of the power out- 
put on the stability of the aircraft.” The 
statement goes on: “The 14 per cent 
margin in load distribution permits shifting 
the normal 7 metric-ton payload by 10ft. 
Whatever the c.g. position, the control 
characteristics are not affected. The 


changes in c.g. position, resulting from 

consumption of fuel, remain below 3 per 

cent.” 

S.N.C.A.S.E. Aquilon. Aircraft of this 

Havilland Sea Venom) recently carried 


are the Mks 20, 202 and 203. 

ments incorporated by S.N.C.A.S.E. in- 
clude ejector seats, sliding canopies, and 
provision for the machine to operate as 4 
single-seater or two-seater. 


S.N.C.A.S.O. Dogue. Thus named is an 
aircraft projected some two years ago as a 
light twin-engined machine, for low-level 
night attack and close tactical support in 
overseas operations. It is designed to 
operate from makeshift strips. 
S.N.C.A.S.O. Vautour (Avons). A Vau- 
tour all-weather fighter has been fitted 
with two Avon RA.41 turbojets of 9,260 Ib 
thrust and is now beginning its trials. 
Production Vautours for the French Air 
Force will have S.N.E.C.M.A, Atars, but 
one machine has been fitted experimentally 
with Armstrong Siddeley Sapphires. 


Hurel-Dubois H.D.34. In August this 
year an order was placed for the construc- 
tion of four H.D.34 aircraft for the French 
National Geographical Institute (1.G.N.). 
The original requirements, which were 
admirably met by the basic H.D.32 design, 
were for three types of mission: (1) 7 hr to 
be flown at 9,800ft at 124 m.p.h., with 
5,730 Ib of photographic equipment; (2) 
8 hr to be flown at 16,400ft at 173 m.p.h., 
with 5,730 lb of equipment; (3) 8 hr to be 
flown at 23,000ft at 155 m.p.h., with 
1,875 Ib of equipment. Superficially the 
H.D.34 will be distinguishable from the 
“32” by its slightly longer, fully trans- 
parent nose, a re-arrangement of the cock- 
pit, and a retractable nosewheel. Fuel 
capacity will be increased to 1,320 gallons, 
whereas the tankage of the H.D.32 is 
780 gallons. There will be two vertical 
cameras, with 32 spare reels, and two 
oblique cameras. 
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/ Landing after its first flight is the North 
Americon 1-28C trainer for the U.S. Navy. 
fitting of on arrester hook and borrier gear. 
_livered to the U.S.A.F. and Navy, production 
oe having been on schedule for 50 months. 
out their first night-flying operations from a, 
o Istres. They belong to squadrons 11F and ee 
16F and are some of 40 machines of the ay: 
: 1 type delivered to date. Now in production ae 
Russia were Of the B-36 
(once bitterly critici by the U.S. Navy) . 
General Twining said, _ more than 
said recently that though Russia had more x 
fighters than America and that in per- 
-- (Rolls-Royce Avon) 
Length 


BOUND FOR THE RIO GRANDE 


Tt vy very handsome Avro Shackleton M.R.2 long-range i aircraft in the picture 
above belong to No. 228 Squadron of RAP. Coastal Command. Though standard in the matter of 
equipment and in having the new battleship-grey colour scheme, to which reference is made on page 683, 

have been specially decorated with red spinners, the squadron number and the Union Jack. The 

finery is explained by tion Suntan, the t and goodwill tour of Brazil, Venezucla and 
Colombia, which the four ines began on October Force commander is Air Vice-Marshal G. W. 
Tuttle, C.B., O.B.E., D.F.C., Air Officer Command No. 19 Group, Coastal Command, who is - 
tra at lower right. Officer commanding No. 228 is /C. K. M. Murray, D.F.C., seen, second from 


"s left is S/L. H. Devey, one of his navigators. Facing him, left to sya Aa Hoes 
another navigator, Mr. L.. Chorlton, Avro technical service representative, Harper, a pilot. 
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FIRE-FIGHTING 
FROM THE AIR 


Fixed-wing Aircraft and Helicopters 
Employed in Long-term U.S. Tests 


of experiments 

recently completed near San Diego, California, to test 

several new fire-fighting techniques and to study the 
behaviour characteristics of large-scale fires. 

Called Operation Firestop, the tests had been carried out over 
a period of one year and were a joint project of several organiza- 
tions including the U.S. Forest Service and the Los Angeles Fire 

ts. Aircraft taking part included Bell and Hiller 
helicopters, loaned by their manufacturers, two Sikorsky HRS 
(S-55s) provided by the U.S. Marine Corps, and a modified 
TBM Avenger from the Paul Mantz Air Corporation of Holly- 
wood. Several other miscellaneous reconnaissance and photo- 
graphic aircraft were also used. 

: tests which involved these aircraft were of two main types. 
Bulk water drops were made by the TBM, and the value of the 
helicopters was assessed in providing close air support for the 
ground fire-fighting teams. 

The possibility of using aircraft to drop water on to fires was 
considered by the Forest Service as carly as 1920, and some 
experiments had been carried out prior to “Firestop.” In 1936, 
the U.S. Forest Service inaugurated extensive water-bombing 
trials, and in 1946 and 1947 further experiments were made by 
the service in co-operation with the U.S. Army Air Corps. In 
these more recent tests the possible adaptation of surplus military 
aircraft and the use of the proximity fuse for bursting liquid 
containers at the desired height above fires were studied. It was 
found that glide-bombing by such types as the P-47 was effective 
im some cases, but that high-level bombing from B-29s was not 
sufficiently accurate for use against small fires. 

Results of these and other experi‘nents in North America and 
Australia indicated that there is little hope of completely extin- 
guishing fires from the air, but that it is possible to curtail their 
spread, and to cool “hot spots.” A serious drawback to the use 
of liquid containers is the danger they a to people on the 
ground. This prohibits their use in c support for ground 
teams, or when the fire is in a populated area. Consequently, 
in “Operation Firestop” it was decided to test the possibility of 
keeping small fires in check by dropping water, or chemicals, in 
free fall—that is, without containers. Ground tests determined 
the minimum quantity of water or chemicals required to hold 
down small fires before experiments were conducted to develop 
an aerial delivery system. 

The TBM had a oy ay load capacity of 5,000 Ib. It was 
sufficiently manceuvra for the purposes of the tests, cruised 
at 200 m.p.h. and could slow down to 100 m.p.h. to discharge 
its cargo. Its bomb-bay was converted into a water-tank by 
replacing the original doors with plywood doors, and lining the 
bay with a plywood container divided into two compartments. 
These held a total of 600 gal. To eliminate the cost of making 
thin rubber lining in each compartment. Toggle swi in the 
cockpit controlled four bomb-rack shackles on cach door of the 
Sondb-bee. When the doors opened, the rubber linings burst, 
thus releasing the water. 

Five test drops were made with this aircraft at heights ranging 
from ten to one hundred feet. ing from 10ft produced a 
heavy drench 55ft wide and 260ft . The drop from 100ft 
produced a drenched strip about 150ft wide, but at this elevation 
wind drift effected the di ttern. : 

The final test was cropping 570 gal of water just 
ahead of a small bush fire. drop was made from a height 
of 65ft with the TBM travelling at 120 m.ph. Although the 
drop was a partial miss, the blaze was cooled by the “fog” and the 
bush ahead of the fire was damped down. 
this series of tests it was concluded that it is possible 
to se a retardent action on small fires dropping water, 
or a non-corrosive fire-retardent chemical, directly on to, or 

; to, the fire. Although it is not possible 
to defeat conflagrations by this method alone, these aerial 
could form a valuable aid to ground fire-fighting forces 


AM rccently completed neat’ Diego, Calf 


One of the HRS (S-55) Sikorskys, loaned by the U.S. Merine Corps for 
the tests, picks up « “helitanker” unit. 


in areas where the radiation level of the fire is too high for human 
occupation, 

The second series of tests were based upon the use of heli- 
copters for a variety of fire-control purposes and as close support 
for ground fire-fighting forces. 

Studies were made of several types of airborne water con- 
tainers which could be delivered quickly to the scene of a fire 
by hel . The units were given the name “helitankers,” 
because t combined the advantages of the tank, hose and 
pump of a small ground tanker with the mobility and speed of 
a helicopter. One of these units was constructed of two 50-gal 
metal drums, with a 7} gal/min pump mounted between them 
and three hundred feet of lightweight rubber-lined plastic hose 
attached. This unit was packed in the wire basket that is the 
standard accessory to all U.S. Marine hel ers. The entire 
unit, plus water, weighed less than 1200 Ib. It was transported 
by a Sikorsky HRS. 

It was stated that for Civil Defence purposes these “heli- 
tanker” units may well become stockpile items, ready for any 
emergency, to be delivered to any area where rubble or road- 
blocks prevent ground jp Their use is also envisaged in 
the crucial initial stages of forest fires. 

In another type of test, 400ft of hose were laid in fifteen seconds 
by a Hiller helicopter. 

In the final reports of “Operation Firestop” it is emphasized 
that the tests were conducted only to determine the feasibility 
of the methods. Further development and research are needed 
before they can be put into general use. 


AUSTRALIA AND MISSILES 


ESEARCH at Woomera on long-range weapons could be the 

means of preventing a third world war, according to Aus- 
tralia’s Minister of Supply, Mr. Howard Beale. The Minister 
said that there was now a regular shuttle service between Britain 
and Australia of scientists, equipment and data. Until now re- 
search and tests at Woomera had been on short-range guided 
missiles, which Britain needed for her defence. “In future wars— 
I mean a third world war,” the Minister went on-——“the role of 
fighter aircraft against bombers will be diminished. The guided 
missile, homing on its target, offers the best form of defence. 
Later, the Woomera range will be used for the development and 
testing of offensive weapons which can span tremendous 
distances.” 

This year Australia’s estimated expenditure on the guided 
missiles project was £7 million, and to date a total of about 
£45 million had been spent. Up to 20,000 people in England were 
doing nothing else but apne oy and research work on weapons 
the prototypes of which would be tested in Australia. 

Australia, Mr. Beale disclosed, had agreed to Britain's i 
out the next atomic tests at Maralinga (South Australie), which 
had been chosen because of more suitable terrain and conditions 
than Emu Field, where the second series of atomic tests were held. 
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OR more than 40 years all acroplanes of the British Fighting Services 
have been painted + + to officially prescribed schemes, intended 
to facilitate recognition and, on occasion, to denote their function. 
From time to time, the general development of air opzrations has dictated 
changes; there have, for example been three completely different schemes 
applied to Canberras of Bomber Command. The photographs on this page 
and the following three do, however, illustrate some of the more 
important types of standard ice colouring at present in use. 
ot all can be described as camouflage; in fact some are specifically 
intended to have the reverse effect. All are, of course, modified by the 
wnetry of the aircraft, so that the boundary between the upper and 
er surface colours shall meet the wings or tail in the correct manner. 
It will be noted that this boundary is either on the fuselage, at the 
mid-point or at one-quarter of the maximum depth from the top. Further 
modification is necessary in order to leave such surfaces as radomes 
unpainted—or finished in a special manner, usually with a white or black 
surface—and to allow for non-reflecting black areas ahead of the windscreen 
or engine nacelles, where the sun shining on the basic colour might dazzle 
the crew 
The red-white-blue roundel is applied in any of three sizes (of 18, 36 
a control surface) and on each side of 


such aircraft as the Vulcan, where the only convenient side-area is ahead of 
the wing. On certain types of aircraft roundel is also applied below 
the wing 


Individual notes are given in the captions to the photographs, pointing 
out features peculiar to particular types. One factor which cannot be 
allowed for is the highly erosive effect of intensive high-speed operations 
through rain or hail, which can strip an airframe to the metal. 
Synthetic turbine-oil also has a very adverse effect, which can be seen to 
the rear of the oil vents of Sapphire-powered Hunters 

In some cases, the aircraft individual unit markings. Such insignia 
are permitted on either a squadron, wing, or “establishment” basis, but 
individual pilot's insignia are today unusual. Unit markings conform to 
no set pattern, and may appear on the front or rear fuselage or on the fin. 


Kingdom) 
dark sea grey. under surtaces, silver photograph shows Hawker 
meer (nearest the camera is che last F.1 built at Blackpool) of 


COLOURS THE 
— 
48 
squadron dicing. This unit is at present touring Scandinavia. 
Air Moser dart and cos 
Meviltend Venom serial number WR Allied Tacts- 
cal Air Force, operating from a NATO base in north-west Germany. : 
‘ oO 


Bomber Command: Overall! ivesees 6 silver finish. The aircraft shown—one of the second production batch of Vickers-Armstrongs Valiant 8 1s—hes numerous 

unpainted dielectric surfaces. we 24in serial numbers—three times the usual size. Roundels are not painted under the wings. Photo-reconnaisance 

aircraft are similar, but have an yr aaa number The few remaining piston-engined bombers are finished in medium sea grey above and “‘anti-searchlight glossy 

black"’ on the sides, vertical cail and under surfaces. Some Canberras are also painted co this scheme, and other Canberras have an interim finish, with the upper 
surfaces light slate grey and medium sea grey and che sides and under surfaces P.R.U. blue. Both these earlier schemes use white serial numbers. 


Coastal Command: Glossy medium see grey overall. This is an 
incerim scheme, and, in an emergency, aircraft would revert to the 
ey/ white finish (with grey serial number) “oo: by the Seamew 

No, tho The photograph shows an Avro Shackleton M.AR.1 of 
owe Spinners are painted black, and serial number 
white There is no roundel under the wings. 


orey: 
line), medium sea grey. The shows three Armstrong 
Whieworth Meceor N.F.14s dave uadron, together with a 
Meteor N.F.12 (port wing-man) painted according to an eartier 
scheme using medium sea grey on both under and upper surfaces : op 


Intruders: Night-attack machines are finished in dark and 

—— ey to the horizontal centre-line, below which they are 
beck. The machine shown is WT 328, an early English 

Electric Canborre 8.8. Roundels are not painted under the wings 

and the serial number high on the fusslage) in whive. 


| 
4 
All-weather and Night Fighters: Upper surfaces, dark green ag 
ae 
th 
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In peace-come. 


COLOURS OF THE DAY 


Service transports are finished in 
painted with white heat -reflecting 
HMescings C.2s are from Lyneham Squadron, with black cheat line. 


orey: 
+! reen) No fin flash is used and che seria! number is only 4in high. 
YAL NAVY are pa:nced as large as possible immediately benind the 
fuselage roundel (see 0.1110, inset), but on some > thes 1s impracticable 
owin An enample is the Hawker Sea Hawk (See FGA.4s of 
No. #8 Se and here the words are written above the serial 
bedge. always on che fronc 
. and che large number (such as 139, on the machine in the foreground) in 
which che firsc figure generally denotes the number in the crew. in the background 
are early-warning Skyra:ders, still painted in US Navy midnight bive 

arerat have e crew of three, and one machine in the photograph 
bears the 317, in white. Non-cperatione! Neve! 
conform to the standards laid down for RAF. aircraft of similar function. 


f 
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j er, Rescue: Yellow overall finish, for sea/eir search and rescue aircraft. The example 
shown is 434, recently built Westland Whirtwind HAR.2, of No. 22 Squadron 
Royal Air Force (Coastal Command), based at Thorney isiand. 
Reye!l Nevy: Operational! aircraft of che Fleet Air Arm are painted as follows 
| > 
om 
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— 
Army: Air Observation Post, liaison and other Army aircraft are finished in a Treining Command : Light-weight silver finish, with broad yellow bands around : 
camouflage of dark green and dark earth (the latter is a medium brown tint) on ond Tease bands are Ih, Th or Gh wide, emarding 
all surfaces. Numbers and lettering appear in white. Example: Auster A.O.P.9. to the of the aircraft; on the Hunting Percival Provost T.1 they are 2ft wide Gre 
Pilotiess Targets: Upper surfaces, co one-quarter of the fuselage depth cream: 
under surfaces and vertical tail surfaces red. Example: Fairey Firefly Mk 8. 
Tugs and Dreppers: Terge-towing * 5 
in light-weight silver above, with 
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No. 825 Squadron Comes of Age 


From Fairey IIIFs to Gannets 


HE Fleet Air Arm's: first Swordfish squadron celebrated its 
Zist birthday on October 8th. Now equipped with Fairey 
Gannets and based at R.N.A.S. Culdrose, the Squadron began 
its day of celebration with a fly-past. Four Gannets took off in a 
remarkably tight box and gave a demonstration of the aircrafts’ 
handling and operational characteristics, witnessed by guests — 
included Vice- Caspar John, C.B., Flag Officer Air (Home 
Capt. J. Robertson, who commanded No. 825 when it first ae 
Swordfish twenty years ago, G/C. Gordon Slade, chief test pilot 
of the Pairey Aviation Co., and Mr. Peter Twiss, Fairey test pilot 
msible for the flight testing of the P.D.2. 
“he the afternoon a Rugby match between the and 
Station was dec nine points to nil against the 
set-back soon forgotten during the evening's cocktail party and 
dance 

Looking back, it may be recalled that probably the most famous 
feat of arms in No. 825’s singularly notable career was the attack 
on the Scharnhorst and Gneisenau. On February 12th, 1942, six 
Pairey Swordfish escorted by only ten fighters took off from 
Manston as Britain's last hope of stopping these two German 
warships from getting through the English Channel. Hoards of 
enemy fighters soon engaged the fighter escort; but, with his own 
aircraft mney & maged, Lt-Cdr. E. Esmonde led his forma- 
tion at wave-t cl through the flak of the enemy screen and 
on towards the battle-cruisers. All six Swordfish were shot down 
before reaching their target and only five of the eighteen aircrew 
were saved, three of them badly wounded. Esmonde was post- 
hurnously awarded the Victoria , and all the surviving aircrew 
were decorated. 

The squadron was born in the summer of 1933 aboard H.M.S. 
Eagle, then serving on the China station, when Nos. 440 and 460 
Flights, equig with Pairey IIIFs, were combined to form 
No. 824 Sq 

The squadron was re-numbered 825 on October 8th, 1934, and 


At 2.N.AS. Culdrose, Cornwall, where No. 825 Squadron recently come 
of age, dey fa ~ ore seen Gonnets of Nos. 816 and 
7 Squadrons, Royal Australian Navy. 


served with the Mediterranean Fleet in Eagle, and 
Glorious, for the next four years. An important date during 
time was July 1936, when — | uwadron became the 4 be 

pped with the Fai sh. of com 

. 825 aboard H.M.S. Ramey protecting merchant shipping in 
the Indian Ocean. The The squadron was recalled from Ceylon in 
April 1940, at the start the Norwegian campaign and dis- 
embarked just a week Safes Glorious was sunk. 

After a period of miscellaneous operations from Detling, Kent, 
against submarines and E-boats and against enemy batteries, tanks 
and trans in the Calais area, the squadron was withdrawn and 
re-f under the command of Lt-Cdr. Esmonde. They 
embarked in Furious for Norway and, after distinguishing them- 
selves in action there, rested for a short time at Lee-on-Solent. 

In May 1941 they sailed for the Atlantic in H.M.S. Victorious 
to search for Bismarck. The successful strike by a torpedo which 
hit the boiler room was instrumental in the final destruction of 


‘0. 825 transferred to the former Ark Royal. A sub- 
flight went to Malta to relieve the hard-pressed Malta oa, 
the main body of the squadron protecting the Malta convoys 
dive-bombing targets in Italy, Sardinia and Pantellaria. When 
Ark Royal was sunk in November 1941 some of the squadron 
aircraft managed to fly off to Gibraltar; every man in the squadron 
was saved. 

New “Sur s,” but practically the same men, comprised 
the squadron after its re-formation at Lee-on-Solent early in 1942. 
Then came the Scharnhorst and Gneisenau epic. 

In September 1942 three aircraft embarked in H.M.S. Avenger 
to provide the first close-carrier escort for a North Russian Con- 

Sixteen U-boats were sighted and attacked. 
rom December 1942 to March 1943 No. 825 was under Coastal 
Command, operating in the English Channel. Then, in March, 
it embarked in Furious for operations from Scapa and Iceland and 
after a period ashore (with six Hawker Hurricanes added to the 
complement) sailed in H.M.S. Vindex for anti-submarine patrols 
in the Adantic. A spell in Northern Ireland with Coastal Com- 
mand and two more operations (from Vindex and Campania) 
supporting the Russian convoys, _ No. 825 flew ashore to dis- 
band at Machrihanish j in April 194 
eq No. "a2 on its re-formation three 
months later and when H.M.C.S. Warrior was commissioned in 
the Royal Canadian Navy in 1946 No. 825 became a Firefly- 
equipped R.C.N. squadron. A year Gonads ond 0 
Bermuda in Warrier end No. 625 to to so-equip 
with Firefly 4s. 

In April. 1948 the squadron joined the new carrier H.M.C.S. 
Magnificent and, after a further period in Canada came back to 
the United Kingdom for the newest type of Firefly, the Mk 5. 
The squadron's third trip to Canada saw the end of No. 825 as 
a R.C.N. squadron. It was re-equipped with Grumman Avengers 
880, dhe mumiber 625 coverting to the Repel 


vy. 

The new No. 825 served for a time with Theseus 
in Malta after re-forming on June 12th, 1951, before sailing for 
Korea in H.M.S. Ocean. May 1952 saw the squadron on opera- 
tional service, dive-bombing and rocket attacks (with Firefly 5s) 
being made inst the usual miscellany of targets. In 
recognition its distinguished service in ca No. 825 was 
awarded the Boyd Trophy for 1952, sharing it ‘wit No. 802 Sqn. 

Back in England (under the command of Lt-Cdr. R. P. Keogh) 
the unit succeeded, during working-up trials with Le Firefly 5s, 
in dis-masting the target ship in Bracklesham with rockets 

After taking part in its second Coronation Review Jamey (it 
also took part in the 1937 Review) No. 825 embarked in Eagle for 
the usual round of exercises, and then February 1954 saw the 
re-union of two old friends when No. 825 flew aboard H.M.S. 
Warrior again. They sailed for the Far East and repeated their 
= attack operations of 1952, this time against bandits in 

laya. In October 1954 Warrior and the squadron left the Far 
East to show the flag in South Africa. 

Off Mauritius, both Nos. 825 and 811 Squadrons put up a 
magnificent fly-past, the Fireflies in an anchor formation and the 
Sea Furies forming the letter “W.” (Since the squadron had 
only nine pilots it “borrowed” one L.S.O. and one commander 


(Air) to make up numbers!) 

The squadron returned to Lee-on-Solent and disbanded on 
December 30th, 1954. No. £25 was re-formed with eight Pei 
Gannets under Lt-Cdr. J. R. C. Johnston on July 4th, 1955, at 
R.N.A:S. Culdrose. 
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The Westland Whirl- 
wind Helicopter is now 
available with the Alvis 
Leonides Major engine as an 
alternative to the standard Pratt 
and Whitney Wasp. This powerful 
British engine gives the Whirlwind en- 

hanced load lifting and hovering ability and 
increases the height attainable in forward flight. 

These additional attributes of a Helicopter that has 
already been proved during world-wide civil and mili- 
tary service are particular considerations where operation 
is required in countries where high atmospheric temperatures, 
humidity and altitude are determinate factors. 


The Westland Widgeon is the latest general-purpose, medium- 
size Helicopter to be built in Britain. It is a development of 
the famous and versatile Dragonfly and incorporates many of 
the well-tried and highly successful engineering features which 
have been responsible for the outstanding success of Westland 
Helicopters. With accommodation for four passengers and 
pilot—or two stretcher cases, medical attendant and pilot—it 
offers great possibilities for many civil and military rdles. 


Widgeon 


W E S T L A N D The Hallmark of British Helicopters 


WESTL AND AIRCRAFT LIMITED YEOVIL: ENGLAND 
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THE AERONAUTICAL BOOKSHELF 


“The Greatest Airlift—the Story of Combat 
A. G. Thompson, U.S.A.F. Obtainable from H.Q. 315th Air 
Division (Combat Cargo), A.P.O. 704, San Francisco, California, 
U.S.A. Ulustrated. Price $3, plus $1.02 postage and insurance. 


(COMPARED with our own R.A.F. Transport Command, 
America’s military air transport and communications 
organization seems a confused and incompatible jig-saw, with 
M.A.TS., the Fleet Logistics Air Wing, U.S.A.F., Army and 
Marine air units all indulging in a general free- for-all. In fact, 

there is some overlapping and inter-Service rivalry, each 
Service has its own particular duty to perform. M.A.T.S., for 
example, is responsible for carrying military personnel, equip- 
ment and supplies to overseas bases. From there it is the job of 
units like Combat Cargo Command to deliver the troops and 
ae by landing at advanced bases or 

a " 

This book tells in great detail of the achievements of the 
U.S.A.F.’s 315th Air Division (Combat Cargo) during the Korean 
War, and is illustrated with hundreds of first-class photographs. 
A copy should be given to all those responsible for planning our 
British defence forces; because it leaves no doubt of the value, and 
even the vital necessity of adequate air transport services in modern 
warfare. 

The story starts in a small way; because, when the North 
Koreans crossed the 38th Parallel in June 1950, the 374th Troop 
Carrier Wing at Tachikawa, Ja was the only U.S. air trans- 
port unit in the Far East. For t months, its C-54s carried on 
delivering bombs, ammunition, rations, 

medical supplies, weapons and every other kind of high priority 
cargo to front-line units in Korea. 

In August 1950, Lt. Gen. William H. Tunner, commander of 
to Korea. Three squadrons of C-119 Flying Boxcars of the 314th 
LT Group arrived at Tachikawa and, with the 374th 
TC. C-46s of the 

hy eeps, trucks and steam- 
now to the ney oy ‘ee with hundreds of 
ay , 80 did Combat Cargo Com- 
jobs it was called on to undertake. 
, its C-119s and C-47s were able to 
3,000 paratroops and 300 tons of weapons, carriers, jeeps, 
i , anti-tank guns and heavy pallets of supplies to harry 
the enemy north of —an operation that was watched 


Pyongyang 
lly by ye MacArthur from his aircraft, the Bataan. 


ter operations involved dropping another 77,000 troops and 
more than 18,000 tons of supplies, including the steel bridge which 
allowed the trapped Ist Marine Division to escape from the Chosen 
reservoir area to Hamhung in November 1950. 

Such work involved great hazard, especially after the Chinese 
entered the war, and there is plenty of excitement and drama in 
The Greatest Airlift, as well as sufficient facts and figures to 
satisfy the most avid statistician and historian. 


“Technical Publications,” by C. Baker, A.R.AeS. Chapman 
London, W.C.2. I 


cannot lay his bricks with the aid 
for the job. It would put down too 
and spoils the building of its edifice by a mass of verbosity. 
“Documen 


writes and illustrates the tempered blade of the finest product 
it describes.” 

These words, taken from Mr. Baker’s introduction, are them- 
selves the strongest justification of the writing of the book. How 
true they are! And how true, it is too, that many a man well 
qualified by his technical achievements to impart knowledge to 
others is handicapped by an inability to express his ideas clearly 


on paper 

‘The ability to write technical literature in impeccable English 
is a gift possessed by very few; but there are rules and con- 
ventions which, if learned and remembered, will enable a writer 


at least to express himself concisely and precisely, in such a way 
that the reader is left in no doubt as to his meaning. 

This altogether admirable textbook explains these guiding 
principles, offering “before” and “after” examples that drive each 
point forcibly home. It also offers a great deal more—in fact, it 
covers the whole ficid of the preparation of technical literature, 
the techniques of illustration by drawings and photographs being 
as thoroughly explained as are the verbal processes. 

Though concerned with enginecring in general, Technical 
Publicanons has a distinct bias towards the acronautical industry 
(there are clues as to where, presumably, its author practises what 
he preaches). We strongly commend Mr. Baker's book to all in 
the industry whose primary job it is to convey ideas to others in 
words and pictures. The beginner will find it a patient and friendly 
teacher; the expert will discover it to be a useful memory-jogger 
on details both likely and unlikely. 


“Celestial anf Son for Yachtsmen” (third edition), by Mary 
Blewitt, [li Sons, Litd., Dorset House, Stamford Street, 
London, $.E.1. Illustrated. Price 6s. 


REVISED edition of a helpful guide, this book is intended 
particularly for the inner in navigation. The system used 

for working out a 

the use of two Air Ministry publications, t 


t is based on R.A. ctice and requires 

© Air Almanac and 
A.P. 3270 (Sight Reduction Tables for Air ‘ay ry The book 
contains many practical worked Fete. is a handy size 
(7hin by 4tin) and a waterproof bindi 


“Miniature and Precision Cameras,” by J. Lipinski, B.Sc., D.1.C. 
Published for “Amateur Photographer” by inge and Sons, Lid., 
Dorset House, Stamford Street, London, S.E.1. Illustrated. 
Price 30s. 

HIS new book for amateur photographers has been written for 

the many advanced-photography enthusiasts who seek to widen 
their scope by a better understanding of their instruments. Well 
illustrated with -quality diagrams and photographs, this book 
provides a detailed study of the modern precision camera with a 
chapter devoted to representative well-known types. 


OTHER BOOES RECEIVED 


The Third Service, by Air Chief Marshal Sir Philip eee 
Thames and Hudson, Ltd., 244 igh Holborn, London, W.c.l. 


Price 21s. 

The Mindworm, by C. M. Kornbluth. Michael Joseph, Ltd., 
26 Bloomsbury Street, London, W.C.1. Price 12s 6d. 

Against the Sun fe Sn, WA Edward Lanchbery. Cassell and Co., Ltd., 
37-38 St. ill, London, E.C.4. Price 16s. 

af Won A.V-M. E. J. Kingston- 
CB., C.B.E., , R. Jonathan Cape, 30 
Square, London, W.C Price | 

yt Engines of a World, os Paul H. Wilkinson. Sir Isaac 
Pitman and Sons, Ltd., 39 39 Parker Street, London, W.C.2. Price 


Studies for Student Pilots, by Michae | Rows. Sir Isaac Pitman 
and Sons, Ltd., 39 Parker Street, London, W.C.2. Price 25s. 

Aerodynamics, by N. A. V. Pier | MLC -E., M.I.Mech.E., 
F.R.Ae.S. 1955 reprint of the 1947 ition. ~~ Universities 
Press, Warwick Square, London, E.C.4. Price Ws 

Playground in the Sky, by “Bill” Gotch. Hutchinson and Co., 
Hutchinson House, Stratford Place, London, W.1. Price 12s 6d. 

The Soaring Pilot, by Ann and Lorne Welch and F. G. Irving. 
John Murray, 50 Albemarle Street, London, W.1. Price 15s. 

The Law of Sea and Air Traffic, by Derek H. Hene, M.A. 
(Cantab.). Shaw and Sons, Ltd., 7-9 Fetter Lane, London, E.C.A4. 
Price 50s. 

Jump For It!, by Gerald Bowman. Evans Brothers, Ltd., 
Montague House, Russell Square, London, W.C.1. Price 12s 6d. 

An Introduction to Electronic Analogue Computers, by C. A. A. 
Wass, B.Sc., AM.LE.E., A.Inst.P. Press, 5 
Fitzroy Square, London, $.W.1. Price 

Morale in War and Work, by T. T. Paterson. Max Parrish and 
Co., Ltd., 55, Queen Anne Street, London, W.1. Price 18s. 

Second Thoughts on Radio Theory, by “Cathode Ray” of Wire- 
less World. lWliffe and Sons, Ltd., Dorset House, Stamford Street, 
London, S.E.1. Price 25s. 

Diesel Maintenance, by T. H. Parkinson, M.1.Mech.E., edited 
by Donald H. Smith. Fourth edition. Iliffe and Sons, Lid., 
Dorset House, Stamford Street, London, S.E.1. Price 12s. 6d. 


Price 36s. ‘ 
“YVORDS and diagrams should never be an encumbrance: 
they should be tools as adaptable and vital to the technician a 
as a centre lathe is in the hands of a skilled turner. If words are ae 
: tiresome and diagrams unconvincing, they have been ill chosen, on 
they are unsuitable tools for the job and should be replaced by a 
even be reduced, but the quality of many of them can be sub- a 
stantially improved: more expressive words can be chosen and aaties! 
diagrams inserted which have been properly designed and noi rg he 
allowed to evolve themselves in a slovenly and haphazard manner 
= 


NTRODUCING the second part of bie paper, Mr. Davidson 
said that before the jet-flap principle be applied pro- 
perly much of the theory and practice of low-speed flight 

must be written anew for, aerodynamically speaking, the situation 
was akin to that which prevailed in or about the year 1900. With 
technology as it now stood this might not, of course, take long; 
but for the present it would be foolish to attempt any prediction 
concerning the aircraft types which would emerge. 

Nevertheless, it remained to be shown that a practicable air- 
craft could be constructed around the principle. 

The lecturer now continued: “The analogous flap-size for a 
typical aircraft of, say, Comet calibre is illustrated in Fig. 21, 
which suggests that in cruising flight the machine could be regar 
simply as a conventional aeroplane. In low-speed flight the situa- 
tien is not so obvious for, although there is now a —_ working 
knowledge of the properties of a jet-flapped wing, li has been 
deduced about the likely behaviour of a wi aircraft. One 
thing, however, is certain—that in flight through still air the 
maximum C, value will be determined solely by the available 
thrust and that it will be very large indeed 


“For example, in landing trim this machine t display a wing 
loading of 55 Ib/sq ft and, with fully deve eo engines, 
a jet reaction to aircraft weight ratio of about 0.55. ith no con- 


tingency allowance and with a jet angle of some 40 deg even 
this quasi-conventional aircraft would be off the present experi- 
mental map, but a slight extrapolation s for it an approach 
speed of 35 kt at a total lift coefficient of about 13). low- 
speed problem is thus mainly that of so designing the machine that, 
with all due allowances for engine failure, gusts, baulking and 
human error, and so on, the ideal, still-air performance can be 
approached as closely as possible. That is, of course, the common 
problem of all high-lift aircraft, but with the jet flap there exist 
two novel and potentially powerful possibilities. 

“ ) There is in principle a chance of making the aircraft 
unstallable. 

Due to the inherent lift-thrust coupling, it should be 
possible to control far below the minimum-drag speed. 

“However, in striv for these characteristics it is found that 
not only the lift but also all its controlling increments must be 
generated aft of the effective mid-chord point, and this suggests 
that the conventional elevator system be abandoned. So far as the 
pilot is concerned there could be a perfectly conventional cock- 
pit layout and the rudder would follow normal practice, but the 
tailplane would be fixed, while the jet flap would assume the 
functions of the elevators, ailerons, flaps and air brakes. 

“In practice the flap control might the jet t some 
WO to deg, while at the same time trimming the one-piece tail- 
plane to an appropriate downwash angle. On top of this, the con- 
trol column would provide at all times a vernier action of plus 
and minus a few degrees, the jets on either side of the fuselage 
acting together as elevators and differentially as ailerons. Finally 
the jet would be divided into a number of continuous spanwise 
sections, adjacent elements moving differentially about any com- 
mon datum for the purpose of generating induced drag independ- 
ently of the overall lift.” 

Discussing the shrouded jet, the lecturer said that, in practice, 
with a pur: or simple jet flap there were two quite 
enags——the cesponsibility for the aircraft control system must be 
handed at once to the engine designer, while the very survival of 
the craft clearly depended upon the unfailing operation of its 
powerplant. difficulties could be overcome the intro- 
duction of a small hinged flap or jet shroud as illustrated in 
Pig. 22. The term “shroud” arose because the arran t was 
originally conceived only for the control of the jet the reduc- 


(a) 


JET-FLAP DEVELOPMENT 


Mr. 1. M. Davidson’s Lecture before the Royal Aeronautical Society 


fort 


may be r vely 1.8 and 5.4, they will yield combination 
only 6.1 us, while the shroud will be all-important in cruising 
flight, it can, with perhaps one exception, be neglected r - 


of course, extra drag and structure weight. 
because, as in Pig. 24, the aircraft centre of gravity will be in the 
between the 


'y as a weathercock to pitch it into the resulting climb. 
“In low-speed flight with a - aspect-ratio and the tailplane 
ly trimmed, the balance of forces should be as in Fig. 25. 
its centre of lift having moved aft, the wing will exhibit at zero 
incidence a large nose-down pitching moment about the centre 
of a § This will be balanced ly the upwash and 
downwash couple on the fuselage partly under-trimming 
the tailplane, but also by the whole machine adopting automatic- 
ally a nose-down equilibrium attitude. With sufficient of this 
third ingredient it is clear that the more lift the pilot appli 
the farther does the craft move from its stalling i 


the aircraft should be designed to adopt 
small negative incidence. In practice the argument remains, but 
the nose-down attitude will be struck relative to the downwardly 
induced mainstream rather than to the flight path. Hence, while 


Fig. 21 (lett). Analogous flep-size for a 
REDAT FOR MARA 
CONTRO ENG typical airliner. me om 
Fig. 22 (below). A practical embodiment. s} er 
Fig. 23 (right). Typical theoretical result. 
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FLIGHT 

| Part I 
ON 20th, MM. Devideon, BSc, AF of the 
National Gas Turbine Establishment, read the Reyal Acro- 
mautical Society « on “Jet-fap Development.” Last week we 
slightly abridged wummary of the frst part of the paper, and in 
these pages the second half is given at almost length, together with 
The peincighe, demonstreted the Ministry of 

st 

che SEA Show leet ment, wee in an article 

in “Plight” of September 
tion of its entrainment drag; but, since then, the appendage hed 
been found to offer so many engineering advantages its 
now seemed unthinkable 
of the wing chord, with a bias towards the lower figure. 

chordal extent, the effects of the and jet will clearly not be 
additive. One approximate theoretical result is displayed in 
Fig. 23, which suggests, for example, that while the separate 
C, values from a five per cent shroud and a jet of C, value 1.0, 
centre of total lift, and this could be important because it makes 

possible a reduction of the unusually large tailplane volume 

coefficient. 

“This large tail volume may prove embarrassing, since it implies, 
aerodynamic centre of the wing and that of the whole aircraft— 
that is, the neutral point—must have about twice its conventional 
value. 

“In high-speed flight the equivalent of elevator control will be 
a movement of the shroud, so that the controlling lift increment 
will be generated close to the mid-chord point and the response 

' will be a ballooning of the aircraft with the tailplane serving 

’ Mr. Davidson went on to remark that, since the jet flapped 
acrofoil was so insensitive to upper-surface separation effects it 
might well prove a cure for aes the vices commonly associated 
with sweepback. Hence, in a look at the three-dimensional 
picture, it was safe to omit plan-form in favour of aspect ratio. 

“Two-dimensionally,” he continued, “it has been suggested that 

tas O46 O84 O88 
CHORDAL STATION-FROM LEADING EDGE 


so small that, in a first 
rate of descent and forgotten. gt 
equal to the sum of the induced and jet 
adjustmem will vary the disturbing the 
can 


lift without 
use his throttles as 


speed or attitude of the craft.” 
sub-heading “Some Factors Affecting the Maximum 
lecturer said that, since the two-dimensional experi- 
di ificant ground-interference effects, it 
cause some embarrassment. No assessment was 
possible, but observation suggested that the effects were of 
same order as, but in the opposite sense from, those which 
normally occurred as a result of suppression of three-dimensional 
effects; so in the long run she overall disturbance might prove 

‘fli 


Mr. Davidson continued, “While little enough is known about 
the sort of gusts which will be encountered, virtually no informa- 
tion is available concerning the likely dynamic response of a jet- 
aircraft. The one established fact is that the lift on a 
jet-flapped wing varies not as the of, but directly as, its 
gust wi have much less effect than it would on a conventional 
“Were one wing to im a gust, a natural reaction would 
involve the application opposite aileron, which a 
differential movement of the jets on either side of the f 4 

Thus, both the induced and jet drags would increase on 
ing on the other so that, as the machine 


However, the situation is by no 


t be twenty degrees or more. With plenty 

pop ten degrees of this 

hand a reasonable ing attitude and on 
anti-gust margin. On a high-speed ai 

ir velocity will be some 700 or 800 ft/sec, and this 

high suction in the intake plane. 

a continuous, full span, 

ing incidence of the wing is 


“Superficially, this arrangement closely resembles a well known 
system of leading-edge boundary-layer control, but the likeness 


engines, 

are and always will be propeller-driven, and for these the jet-flap 
fret iple will be no less im t than for their better-integrated 
hren. ie there is aoa the possibility of conventional 
but also there is a more 
~~ alternative. the long upper-surface bubble 
finally bursts to form an open wake the lift loss must clearly be 
confined to its induced component, which acts well forward of 

the aircraft centre of gravity. Thus, even with a 


well constitute a 
“Although the aircraft ma 
there remains the difficulty © ie eee dropped wing. 
major dynamic effects must be presumed to cloud ' 
but there can be little doubt that, in the presence of an am 
can be guaranteed at the expense of spoiling 
with 
a runway at, say, te 
at forty or less.” 
Turning to results of 
that, as with gust A mg the 
be made could not yet be 
much flying experience had been accumulated. However, since 
this contingency was even more amenable to design treatment, 
it was well worth looking at a few cardinal se the first 
question was “what happens when the fuel runt our?” 


an all-up weight of 100,000 Ib or so, there is clearly every —_ 
of a safe descent even in a mountainous or populated 


braking and crash landing purposes after a long, unpowered glide 
from altitude. 

“In the more likely event of an engine cut during take-off or 
landing, there are two main points to be watched. The first is that 
the most embarrassing consequence will be neither the loss of 
thrust nor the loss of lift, but rather the yawing and rolling 
moments which must be checked immediately after the incident. 
The second is that there is no fundamental difficulty, but only an 
economic one; for the necessary thrust —— will depend 


“fn returning once more to the example, its wing layout might 
follow the scheme of Fig. 28. py there are cight identical 
engines each powering one-eighth of the wing area, and all of 
these, being by-pass units, would be required for the cruise. 
Although they are shown as four 
ailure; but is simply for case 


in packin 
the wold be pooled entirely or in groups, 
but for several obvious reasons this temptation must be resisted. 
Although it is reasonable to insist that the control system shall 
cope with a failure of any one of the six inboard it cannot 
be expected to handle a single outboard failure. , the 
would have cross-coupled fuel systems—trather 
set—so that whatever happened they would 


ingredients—the jet ‘ap itself and the fully oe anti-gust 
intake. While the former may be allowed to fail the latter whee ors 
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Fig. 24. General arrangement for con- (_) AFTER THROTTLE MOVEMENT , 
trol without incidence. Fig. 25. Balance of forces at low speed. Fig. 26. Throttle control on approach. 
the static stability of the machine will be unimpaired, its attitude is misleading; for one thing, the aspirated flow is vastly greater 
relative to the flight path will be one of such a positive incidence _than that in the boundary layer. This arrangement might, indeed, ida 
that, to a first order, the two-dimensional lift and centre of lift prove a logical and important move in the aerodynamic synthesis ie 
will be obtained independently of the aspect ratio. of the aircraft for, since the small intake width could lend itself giles 
“In the last analysis, the crucial for good low-speed to the installation of an unusually efficient diffuser, followed by 
ip han tx Ge low duct velocities, there need be little or no resulting intake 
should produce a sustained increase in the angle of climb. For oss penalty. 
trolled through its throttles handling limit is very much lower; a 
indeed, it is well below the speed at which level flight is possible. 
“The reason can be seen in Fig. 26, which depicts the relative : 
lift, jet and drag coefficients for a typical landing approach. Since 
the machine would land in a fully streamlined condition, its profile 
and pa 
can be b 
while th acrofoil it is to be expected that the stall will be accompanied 
drags, by a substantial restoring moment, and such a result is quite evi- 
throttle dent in the curves of Fig. 27. With a complete aircraft the effect am 
thrust-d will be even more pronounced, due to the loss of downwash on a 
“Henc 
descent cor rox ne air 
m modern practice the forced landing is Commonly to oat 
dreaded, but with the sort of speeds now under consideration and ‘ 
system the five minutes’ fuel which would be required for air- 
— an even keel, it would turn markedly, off course. Be 
ith all engines intact in still air such an incident could not, sat 
of course, arise, for ~ lateral or directional correction al: 
would be made as a , fully co-ordinated manceuvre. Thus 4 = 
it is evident that one way in which atmospheric turbulence might 
limit the maximum lift is through the creation of lateral handling | 
difficulties which are analogous to those that occur with a con- ees 
ventional aircraft well below its minimum drag speed. ae 
“The probable stability effects are at first sight more serious, a) 
for, cannot stall the aircraft, the encounter 
presumed to 
means as bad as it looks at first, for, apart from two obvious sant 
evasive design measures, the stall may itself transpire to be 
relatively innocuous. 
“The first measure is applicable only to highly powered aircraft eae 
of moderate aspect ratio on which the three-dimensionally induced ; 
of thrust in By 
to yield on t 
the other an i @ 
the aspirated ; 
suggests the 2 
correspond rur 
Thus the int 
leading-edge 


Fig. 27. Stalling stability plot of the 
31.4 deg tunnel model. 
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common intake slot. Structurally, very little of this cold, low 
pressure ducting need be parasitic and, as illustrated, it would 
transport the air at little over 200 ft/sec. 

“To reduce to 4 minimum the overall disturbance followi 
an engine failure, the shroud must clearly be made to do as m 
work as possible. For example, when a five per cent shroud is 
compared at the same angle with a pure jet of C, value 2.0, it is 
found to yield fully one-quarter of the lift of the latter. However, 
in the event of engine failure the unblown shroud would be 
assisted by the overlapping fiel’s from the neighbouring jets, so 
that the panel lift would drop uot to a quarter, but perhaps only 
to a half. For this to be possitie, however, the shroud itself must 
be unstalled, and tn!s can be emwured by means of a cold, boundary 
layer controlling sub-y»t which is fed through a manifold supplied 
by all eight engines.” 

In the final section of his paper Mr. Davidson discussed future 


possibilities 

“Por long-range ation,” he said, “the machine might have 
an all-up weight of 150,000 Ib, a sea-level static thrust of 60,000 Ib, 
and « gross wing area of 2,000 sq ft, with an aspect ratio of 6.0. 
Then, to yield complete safety with the failure of any one of the 
six inboard engines, or of both outers, a climb-out speed of about 
80 kt would be used. In the event of such a failure the conven- 
tional SOft screen might then be cleared in 500 yards whilst, on 
all eight engines, the corresponding figure would be just over 
380 yd 

“For a landing weight of 110,000 Ib, 35 kt has already been 
suggested as an ideal minimum figure, but this permits of no 
contingency allowance. With an approach angle of six degrees and 
an attitude of nine or ten degrees relative to the ground, a speed 
of some 50 kt would a ently cope with simultaneous baulking 
and engine failure, while the bading distance from 5Oft clearly 
need not exceed 500 yd. 

“Since this sort thing is immediately possible, what about 


FAIREY’S 


Fig. 28. A hypothetical layout 
aspirated 


as illustrated by the lecturer. The iple buried turbojets are 
ish-tail pipes along the 


ible trends can nevertheless be discerned. 
To take one example, there is the possibility of paring down that 
margin between 50 and 35 kt, for, at the latter figure, a city-centre 
airport is conceivable even for the 500 kt transoceanic aircraft. 
On the engine side this demands a lessened penalty for failure 
and, since the eight engines each have four separate cylinders, 
much could be gained by the judicious interlacing of fuel systems. 
“Then there is the possibility of using the jet-flap principle on 
propeller-driven aircraft so as to make full use of the slipstream, 
and in several respects this type of application seems even more 
ising than that to the pure jet-driven machine. This is 
easible in principle because, under take-off conditions, many 
turboprop engines yield about twice the power which they do in 
normal cruising flight. These days most of that extra take-off 
power goes to the propellers, but it requires no more than a 
exhaust slot to extract it instead as additional jet 
“There is still, however, the gust handling problem and this 
raises a possibly impractical, but nevertheless fascinating, idea. 
In the bird, control is achieved through a nervous system which 
determines not only the magnitude of its lift and thrust, but also 
their spanwise distribution. In a typical jet-flapped aircraft there 
may be eight propelling engines, each with its own length of 
shroud which is capable of producing almost any lift-thrust or 
lift-drag combination independently of the other seven wing 
ls. No human pilot could ever hope to make use 
acility, nor would the assistance of the thermionic valve be an 
economic proposition; but, with the coming of the transistor, may 
its own?” 


JET GYRODYNE—PRECURSOR OF THE ROTODYNE 


A new aspect of the Fairey Jet Gyrodyne, the first British helicopter to fly with jet rotor-drive. This machine was converted by Fairey, in 
conjunction with the Helicopter Branch of the Ministry of Supply, from a mechanically powered prototype and is proving a valuable research 
vehicle for the 44 passenger Rotodyne programme 
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PY] the future? Again, while any recognizable forecast would be 
In his conclusion, Mr. Davidson said he had limited himself to 
the work of the original National Gas Turbine Establishment 
team, the other members of which were Dr. B. S. Stratford and 
Mr. N. A. Dimmock. Without the former's theory the latter’s 
experiments could not have been designed; and without those 
there could have been no lecture. 
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Pilot-operated radio telephony 


MARCONI SELF-TUNING MULTI-CHANNEL 


rive and deceiver Unit 


H.F. COMMUNICATION EQUIPMENT. Type AD 307 | ..... 


right) 
odulator Power Unit 


THE TYPE AD 307 equipment is an aircraft transmitter Stee chown fe the tae 
receiver, primarily designed for operation by the pilot. Its ee 
features include 
@ Automatic frequency changing with self-tuning circuits 
throughout. 
Up to 200 crystal controlled channels 
Valves replaceable by standard American types. 
Remote-control from two alternative positions. 
Self- tuning feature eliminates the need for skilled 
adjustment. 
100-120 watts on telephony. 
Choice of carbon or electro magnetic (including noise- 
cancelling) microphones. 
@ Designed for use with DC or AC aircraft systems. 
@ Plug-in unit construction is employed for casy servicing. 


More than forty Airlines and twenty Air Forces fit Marconi air radio 
equipment. Marcomi airport installations are in use throughout the world. 


Lifeline of communication 


MARCONI 


Airport and Aircraft Radio Systems 


Partners in progress with The ‘ENGLISH ELECTRIC’ Company Limited 
MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 
LA 14 
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AIRCRAFT 


THE DE HAVILLAND AIRCRAFT CO. LTD. 
is forming a 


NEW DESIGN TEAM 


for the structural design of 


NEW AND SPECIAL PROJECTS 


Structures Engineers and Design Draughtsmen, not 
necessarily with aircraft experience, are invited to 
make application to join a select team engaged on 
this entirely new project. 


Suitable candidates will be interviewed by the Chief 
Designer. 


Applications should be made in writing giving full 
details of technical qualifications, practical training 
and experience to — 


The Personnel Manager 
(Dept. Ps) 


THE DE HAVILLAND AIRCRAFT COMPANY LIMITED 


HATFIELD, HERTS. 
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Helicopter Rotor Practice 

HAVING aot 20 near to the great truth thet the articulated rotor 
(invented by early pioneers because they couldn't make a 
hingeless blade stay on) has been the greatest single bar to progress 
in helicopter performance, why does Mr. Payne [whose article 
appeared in Flight of October 14th] stick to his flapping hinge and 

“restrain it elastically”? 
Perhaps I am doing him an injustice and he merely uses the 
term “stiff hinge” to describe the behaviour of the root of a hinge- 
ay blade which is one piece, structurally, with its hub. If this is 
so, then it is a pleasure to welcome another to the company of 
ay who believe that the hingeless rotor is not only a possibility 
but is long overdue in practice as a solution to most of the troubles 

which beset helicopters. 

I would like to add one or two points to Mr. Payne’s interesting 
article. He says that a rigid rotor cannot be used above single- 
seater size but that the stiff hinge can be used on any size. Actu- 
ally, of course, there is no such thing as a rigid rotor—except in 

. The hingeless rotor, which is nothing more or less than 
a propeller with a low disc-loading, a low solidity and both cyclic 
and collective-pitch control, can be built to any size one can 
envisage. It is interesting to note how reluctant people are at 
first to use bending as a means of taking load. I can remember 
when AP.970 said that all aircraft had to be braced biplanes! 
In those days, no one would have deemed a wing like that of the 
Princess or the B-52 to be possible—so with hingeless rotor blades. 

Mr. Payne dismisses the second-harmonic control (quite rightly 
in my opinion) but one should not overlook the possibility of 
interposing a simple, three-dimensional cam into the cyclic-pitch 
system which distorts the sinusoidal input into the pon hee 
for a range of forward speeds. This is not difficult; I 
control like this myself a few years ago; and it can have a profound 
effect upon the life of a hingeless blade. 

On the important subject of stability, Mr. Payne expends only 
one sentence. In my view, this is by far the most significant 
feature of the hingeless rotor. Not only does it provide a coupling 
capable of transmitting moments between rotor disc and fuselage 

b offsetting the c.g. forward as well as sideways, one can 
i yy. — instability with angle of attack which besets 


F. H. Ropertson. 
Holywood, Co. Down. 


[Mr. Payne, incidentally, writes to say that 
his article on The Stiff- ed Rotor, q i 
ing in the issue of 


correspondence in your 
aviation history I must state that Russia holds no 


Prior to the issue of the the Wright patents in May 1906 no aero- 
plane had flown with success in , because two fundamental 
remained to be solved. irst, no engine sufficiently 

ved and, second, the control of an 


] HAVE ecquired Parnall Pixie Mark ITI 
This machine was found in i 


ht” does hold himself responsible he sed 


s in these columns; 


» must in cases accompany letters. 


High-flying Wildfowl 
N a recent flight I observed four wild ducks (or geese?) flying 
This high expected birds; 
is is far er ever to see 
naturalist readers of Flight would clarif the situation Forme. 
No doubt there are pilots who have witnessed similar 
Jason. 


occurrences. 
Biggin Hill, Kent. 


Thrust in Cody’s Day 
HANK you for your co-operation which has resulted in the 
sovelation ta by Mr. G. A. Broomfield of the interesting informa- 
tion arding the methods used by the aviator Col. 
S. F. to measure thrust in conjunction with the famous 
“Cody's Tree” at Farn’ 

I feel sure that there may be other i interested observers from 
the aeronautical sphere who like myself, will be interested to learn 
of the data obtained from those early experiments. 

In the evolution of aeronautics and of the progress and con- 
tributions to aeronautical ineering achievement, it is by com- 
parison interesting to note, that whereas Col. Cody estimated his 
thrust at 350 Ib, the pm A Heenan and Froude Type F thrust 


rogress | 


‘ord, Gloucester. 


For Posterity .. . 


Rapide G-ALPK piloted by 
(Cumberland), Ltd., which 


lectrical Equi Los 
: Graduates and Students Section: 


Association (Chelsea College Old Din- 
ner and Dence, Ardington Rooms, London, 
institute of Welding: Annual Dinner, Park Lone Hote! 
Institute of Welding: Autumn ~ 
A. LAS. ond C.A.1.; Second Mocting, 
R.Ae.S.: Section Lecture: ’ "Aspect Rate ings,” by 


of Metals: “ 
ust Dr. J. 
Mertioyy Teh 
of Pre-war Brook- 


Alleys,” 
Mein Lecture 
Bronch Fixtures (to Movember 2 
Halton, “Problems of 
Belfast, 


FF F £2 


3 


Hi 


“forth Seteilites,”’ Ovenden, 
Mev. 9. Chester, “Design Features %, the Dert engine, 4 
10, , Second Sir 
Lecture: "The tnd of on 
14, Bristol, po 


later- 


Wight, 


‘ 
cradk gned to measure up to 20,000 | | is the . af 
of — L. J. Bayiiss, . 
S/L., Ret. 
N connection with report on the ing of Prestw 
runway, may {point out, for the sake of he record ll 
the first official take-off and landing was in fact made by Pe | 
d been specially chartered fo 
purpose by six members of the Prestwick Spotters’ Club. ‘5 
time was shortly after 0800 hr B.S.T., some three hours “eS 
to the take-off and landing mentioned in your report. Th os 
was given some prominence in the Scottish Press. I aio oe 
letter of confirmation of the fact from the airport comma 
Prestwick, Ayrshire. Davin Rgep, 
Prestwick Club. 
now learns that 
IN BRIEF 
is now held over to the November issue of that journal.] The signature to the letter et wed, Gam Oe Sry 
manager of Auster Aircraft, Ltd., should have read “E. Ge 
Worrall,” and not “G. H. Worrall.” 
Russian History 
Tt note Austin October 14th) is 
welcome. => refe to is again the M-9 design FORTHCOMING EVENTS 
of D. P. Grigorovich. Shchetinin were a manufacturing concern 
in pre-Revolutionary Russia. They were located in Sankt Peter- , 
burg, if I remember rightly. 
Oxford. Denys J. Voapen. 
aeroplane had not been explored. “er 
It was the Wrights’ system of control that made the aeroplane pe le 
success. 
Southampton. L. HeaTuer. and Dence. 
y HM. the Queen. 
4th) 
A Pixie Comes to Light Oct F/L. W, Durvont. 
Nov h Performance Flight,” by 
registered G-EBJG. P 
f any reader has any 
parts, Grawings, photograpns, Catalogues or personal experiences ant 
with this or any similar aircraf ps. — 
if he would contact me. The machine is with a Scott Belt cie. 
engine, but if I could get a Bristol Cherub, as in the original, I 
Caldewgate . AYLOR. in. 
(Letters will be forwarded. —Ed.] 
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Westland'’s Year Reviewed 


N his statement to shareholders, issued in advance of the annual 

general meeting of Westland Aircraft, Ltd., to be held on 
November 10th, the chairman, Mr. Eric Mensforth, C.B.E., 
F.R.Ac.S., points out that the company has now been associated 
with rotary-wing develo mts for 22 years. He recalls that 
today the majority of helicopters flying in the United Kingdom 
and the Commonwealth are Westland-built,and that much pioneer- 
ing has been done with them. “There come to mind,” re 
Mr. Mensforth, “such events as the London-Paris record flight, 
war and rescue operations in the Par East, rescue work following 
floods, crop dusting, disease control in Central Africa, and experi- 
mental scheduled passenger services.” 

After discussing the progress of the Dragonfly, Widgeon and 
Whirlwind, the chairman says that his company has recognized 
that for military transport as well as for civil operations a much 
larger helicopter is required, a need for which the Westland 
Westminster—powered by two 3,000 ¢.h.p. gas turbines and of a 
gross weight of 33,000 Ib—is being developed. “Up to now,” 
says Mr. Mensforth, “this has been a private venture on which 
considerable expenditure has already been incurred. The com- 
pany will continue to advance the project with all possible speed 
and at its own cost, although it can only do this to a point not 
dangerous to the company’s financial stability. Every effort is 
being made to secure the necessary measure of support in the 
near future, and before this point is reached, so that work can 
proceed uninterruptedly and without delay We have confidence 
in our ability to make a success of this bold venture, which 
appears to be received with interest in Government quarters, 
with whom specific propositions are being discussed.” If the 
work can continue without interruption, says Mr. Mensforth, 
“there is every hope of service operation by 1960 with, of course, 
experimental and proving flights earlier.” 

n his remarks on the company’ . other activities, the chairman 
reports that Wyvern production is “now substantially complete,” 
but that much work continues in supporting the aircraft which 
are now operating in “gr service. 

He adds that Norma Lid., the company’s principal sub- 
sidiary, has once more ——+% a good contribution to the overall 
profit. The subsidiary has continued to develop and supply -« 
systerns equipment; the Canberra which set up a new hei 
record was Normalair-equipped, as is the English Electric I 
and all other British high-flying aircraft. 

The Westland accounts a consolidated profit before taxa- 
tion of £521,888, which compares with £306 last year. 


Efficient Adhesives 


INCE 1908 the firm of Surridge’s Patents, Ltd., of Elmers End, 
Beckenham, Kent, has specialized in the development and 
manufacture of “Holdtite” industrial adhesives, and among their 
more recent introductions is the “Titebond” range, which has 
found considerable application in the aircraft industry. 
Synthetic-rubber-based, the basic grade is “Titebond” No. 22 
(to spec. D.T.D. 900/4240), which can be employed for bonding 
a wide variety of materials, including fabric to wood; fabric to 
fabric; glass to fabric and porous materials; phenolic sheet to 
phenolic sheet; and aluminium to aluminium and other non- 
porous material 


.P., chairman and managing direc- 
Ad., was recently invested with his 


Mr. Arthur Hillier, O.B.E., 
tor of Sperry Gyroscope Co., 
third foreign decoration : he received from the Italian Ambassador, 
on behalf of the President of the Italian Republic, the Commenda- 
tore of the Order of Merit. 


The Institute of Navigation have appointed Mr. A. M. A. 
Maijendie, M.A., A.F.R.Ac.S., F.L.N., their president for the year 
1955.56. Mer Majendie was flight captain of B.O.A.C."s Comet 


fleet until 1954, when he was awarded the gold 2S motel of t 
Institute for his work in connection with the navigation of jet- 
transport aircraft. He left the Corporation in that year to 
Smiths Aircraft Instruments, Ltd. 


Aerocontacts (Ground Equi t), Led., have been appointed 
sole sales agents outside the pen Kingdom for Juniper pres- 
surized fluid-replenishing equipment. The equipment—now 
being marketed under the company’s trade-name “Scoba”— 
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Three methods of application are commonly employed—wet 
bonding, re-activation dry coatings, and hot bonding. The 
third method is employed for obtaining the strongest joint between 
non-porous surfaces. The parts are first coated and allowed to 
dry completely. They are then united under moderate mechanical 
pressure for a period of about three minutes and in a temperature 
of around 110 deg C (230 deg F). It is stated that when two 
test-pieces of laminated phenolic sheeting each lin square are 
joined by this poe the shear strength is in the region of 500 Ib. 
The pieces will show fractures in the material rather than in the 
joint. “Titebond” joints are resistant to dilute acids and alkalis 
and to salt solutions, lubricating oils and greases, + spirit 
and ethylene glycol. The material also has ble electrical 
insulation properties. 

“Titebond” No. 24 (spec. D.T.D. 900/4/114) is a modification 
of No. 22, designed to give improved adhesion of rigid surfaces 
at elevated temperatures. 

Other “Holdtite” adhesives used in the aircraft industry include 
mange solutions Nos. 6 and 27; general-purpose cements, 

os. 11 and Illa (rubber to metal, wood, fabric, leather, etc.); and 
glazing compound No. 12 for windscreens, windows, etc. 

Illustrations in the company’s catalogue show the interior and 
exterior of Vickers-Armstrongs’ high-altitude test chamber at 
Weybridge, in which “Holdtite” adhesives were extensively used 
for the and wall installations. 


New Polystyrene Production 


FOLLOWING an agreement between the Distillers Company, 
Ltd., and the Dow Chemical Company of the U.S.A., a new 
company, Distrene, Ltd., has been formed to manufacture Styron 
polystyrene in this country. Styron, a Dow product, is a thermo- 
plastic material which has already been used for a wide variety 
of moulding applications. Manufacture by the Distrene company 
will take place at Barry, Glamorgan, while sales and technical 
service will be handled British Resin Products, Ltd., another 
member of the Distillers pany group. 

Two grades of the material are available; 666, a general-purpose 
polystyrene, and 475, a toughened version resulting in moulding 
of high impact strength. a ae processed by injection 
moulding, but may also be f by extrusion and compression- 
mouldin —— Styron 475 can be extruded into sheet 
48in wide, en ‘shaped by the new vacuum-forming tech- 
nique. Special extruding mete for this material is es 
installed by Ashdowns, Lid., B.X. Plastics, Ltd., Commerci 
Plastics, Ltd., and Saro Laminated Wood Products, Ltd., the 
Distrene company being manufacturers of primary materials only. 

Main applications of Styron for aircraft use at present concern 
battery boxes, battery stoppers, other electrical accessories, food 
containers, trays and other catering equi t. A good example 
is a 12-volt aircraft battery developed by Pritchett and Gold, Ltd., 
of Dagenham, under a Ministry of Supply development contract. 
It incorporates a six-cell loc moulded in Styron 475 by 
E. K. Cole, Ltd., and is stated to give a weight saving of 14 Ib over 
the conventional former type. 

The Distrene plant at Barry, completed last month, has a rated 
capacity of 6,000-7,000 tons per annum. It adjoins the premises 
of British Resin Products, manufacturers of synthetic resins and 

stics raw materials including Cellobond adhesives and resins, 

pok resins and emulsions, Cellomold moulding materials and 
Rocktite phenolic moulding materials and extrusions. Technical 
information on the new Styron materials may be obtained from 
British Resin Products at Devonshire House, Piccadilly, London, 
W.1, which is also the head office of Distrene, Ltd. 


ensures that oils or other fluids, once placed in the replenishing 
cans, will remain free from risk of contamination. livery is 
made under air pressure provided by a hand pump incorporated 
in the equipment, thus making it completely self-contained and 
portable. Juniper cans are in use in some thousands by the R.A.F. 


Claimed to be the first bench-type induction heater available in 
this country, a compact 3 kW unit is in production by Radio 
Heaters, Ltd., Eastheath Avenue, Wokingham, Berks. The heater, 
Radyne C21, is of robust construction, and has an R.F. transformer 
providing 20: 1 variable heat-output control. 


The Black and Decker 7in heavy-duty sander has now been 
replaced by a completely new machine which is claimed to deliver 
90 per cent more power and yet is lighter in weight. Known as 
the 7-inch heavy duty it is avail- 
able in three models with spindle speeds of 4,200, - fh re 
r.p.m., each unit being designed for a specific range of work. 
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GUIDED WEAPONS DIVISION » LUTON & STEVENAGE 


SENIOR & JUNIOR ENGINEERS 
DESIGNERS & DRAUGHTSMEN 


are invited to apply for many interesting 
vacancies in the expanding division, for research, design 


and development work on 

Aerodynamics + Airframes + Electro-mechanical apparatus 
Environmental testing - Instruments and Test Gear 

Servo Mechanisms 


* 


Qualifications we welcome for many of these posts are a 
Science Degree, or H.N.(.’. or the equivalent. 
Interviews can be arranged in London or at Luton by 


appointment. Housing Assistance may be possible in many 


cases to successful applicants. 


Apply by letter, with brief details, to 
THE ENGLISH ELECTRIC COMPANY LIMITED 


The English Electric Company Limited 


S.A. SON, DEPT. C.P.S., MARCONI HOUSE, 336/7 STRAND, LONDON, W.C.2. 


Most British Aircraft use 


FIBREGLASS in one form 


or another 


es of electric cables. 


of Fibreglass superfine fibre insulate the fuselage. 
lass tying cord. 
from Fibreglass Reinforced Plastics. 
Fibreglass Reinforced Plastics. 
78 Fibreglass Reinforced Plastics. 
forced Plastics. 


ets for all double-glazing. 


For lightness... 


For insulation... 


FIBREGLASS LIMITED, RAVENHEAD, ST. HELENS, LANCS. (St. Helens 4224) 
LONDON OFFICE : 63/65 PICCADILLY, LONDON, W.!. (Hyde Park 2115) 
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PROPULSION PROGRESS 


Notes on the Past, Present and Future, by a Rolls-Royce Engineer 


symposium held by the of Delft, 
“A Survey of the History 


Engine 
pire, Me. A, He read his paper in Delft last Friday, 
October 21st. 


y the first half of Mr. Newton's concerned itself with the 
requirements of aircraft outlining the processes 
whereby latent heat nd in fuel is converted to ive thrust. 


The lecturer commented upon the far- con- 

uences of t classic paper by Sir B. Melvill Jones in 1927, in 

which the proposition of the truly streamlined aircraft was first fully 

discussed. In Fig. 1 a number of aircraft are shown on a graph of 

brake horse-power required per 1 Ib bet for given flight ~ 
la uch as Meteor (1942)—lie close to 


development, aero-engines assumed a 
great variety of forms, of which all but the sir-cooled redial and the 
air- or liquid-cooled in-line and vee were gradually abandoned. There 
followed 30 years of refinement, in which such things as Cprogrestely 


constant-speed airscrews and anti-detonant fuels t es 
ter and higher er Mr. Newton oted much 
_dissertation to an analysis of the air ann Genes os 


A special ‘section of the +> 
renowned Rolls-Royce Merlin liquid-cooled 12-cyl vee engine. Con- 
— in 1932, the Merlin a 100-hr test at 790 h.p. in 1934 

15 was steadily increased to 1,030 h.p. (for a weight of 
1335 Ib) by ¥ ang hy War 2, the erlin was produced 
go ee Site = 2 distinct s, to a total of 150,000 engines. By the 
of the conflict a full type-test had been passed at a rating of 
2 and a specific weight of 0.8 Ib/h.p. wen 
improving the superc to increase the rated altitude, 
eloping two-stage su coupled with intermediate 
various mechanical improvements; and By st 
anti-knock rating and other properties of the f 
100-octane fuel the maximum boost pressure was 20 Ib/sq 
which in the two-s made possible a maximum output 
just over 1,800 h.p. addition of a further 6} c.c./gal (to a total of 
114 c.c./gal) of tetra-ethy!l lead increased the safe boost to 25 Ib/sq in, 
and the power to just over 2,000 b.h.p. This was ——o to some 
30 m.p.h. increase in speed for the Spitfire at sea level. It was finally 
found that a further considerable increase in knock rating could be 
achieved by — Pe per cent of mono-methyl resulting in 
an octane rati 150. By 1945 this fuel was universally used by 
the R.A.F. and U.S.A.A.F. on Merlins, and with it a short test was run 
at 2,400 h.p. Development work was also carried out on turbo-super- 
,» with which the maximum Merlin output could have reached 
h.p. This work was terminated by the cessation of hostilities. 
1A erntes to jet Mr. Newton observed that the almost 
complete swing away from the centrifugal ery in favour of 
the axial in no way invalidated the correctness the design-thinking 
of Sir Frank Whittle. At the time that the early British were 
designed the aim was to get engines ru and into the air, and the 
centrif offered far more prospect for accomplishment of this 

1 evertheless, even the early turbojet centrifugai was quite a 
big step forward, in view of the required pressure ratio of 4:1 at an 

iency of 75 per cent (exist piston-engine compressors were then 
working at about 2:1, with rather lower efficiency). In spite of the 
lack of rig-testing facilities, Whittle achieved this target, and also suc- 
ceeded in driving the compressor with a turbine of higher efficiency 
than any other oe at that time. 

me! the axial engine versus the centrif Mr. Newton 

that, w the thrust per square foot of rontal area had 


improved from 153 Ib/ 
ft the early 


to 460 Ib/sq ft for the 
Tay,current axial engines 


ins better than 


fc, albeit at 
lightly hig er 
perature 


urthermore it 


was generally accepted 
that, at higher pressure 
ratios, the efficiency of 


the axial was some six to 
seven per cent better than 
that of the centrifugal. 


An exception w the 
| general trend in favour 
of axials was the case of 
the small, low-pressure 


of differing vintage. Sir 


8. Melvill Jones’ line is 
the ultimate. 


turboprop, in which the diameter 

mine the ameter of the engine, and which the 
mAt this point, Mz, Newse produced of general 

int, Mr. Newton our curves 

in gas ¢ development, all plotted with time as the cask. The 
first, of turbojet take-off thrust, continued to increase steeply, and 
showed no sign of flattening-off. o penens, of s.f.c. for a typic 

case for jets, was a continuous! lowering line, although large 


reductions in consumption had only followed the introduction of a new 
ne or component. A similar plot for turboprops — S the 

differ erence in efficiency between centrifugal and axial engines 
to the higher pressure ratio and operating efficiency te 

Law was in turn partly due to the increase in size of Bab ang 
fourth curve was of specific w t of turbojets at a typical flight 
condition; it was demonstrated t the rate of progress here be 
diminishing, partly on account of efforts to improve specific fuel 
consumption. 

The lecturer then briefly outlined the 
Dart turboprop, and of its successor the Tyne ( 638-9 in our last 
week's issue), and then went on to comment on fact that gas-tur- 
bine performance—particularly nny performance—was limited 
severely by restriction on maximum flame-temperature. 

He went on, “The problem of blade cooling is mage bape wns 
attention at the moment. The problem is, of course, to adequate 
cooling with the minimum amount of air and the minimum pressure 
loss. Obviously the maximum cooling surface area is required for a 

en cross-sectional area of air flow passages up the , and this 

best achieved by having a large number of small-diameter holes. This 
in turn introduces man courting problems, but the present indications 
are that a satisfactory solution is possible. Further progress will neces- 
sitate either the injection of water into the coo air (which is 
uneconomical for long periods) or the use of sodium in the blade in 
order to transfer heat to the root where it may be more easily dealt with. 

“The other method of raising flame temperature is by improved 
materials. The advance in turbine-blade materials was relatively rapid 
during the early days of the turbine engine but it was quite evident, two 
or three years ago, that the rate ye in jucing better materials 
was dropping. This is evident rs the permissible flame 
temperature which can be achieved at a particular time with the 
materials available, ass a constant stress level. Thus, although 
there has been a rise of 130 deg C since 1946, 60 per cent of this 
occurred in the first three years. This effect was not unexpected, and 
has given impetus to research on blade cooling. 


Compressor blading 

“The mechanical reliability of a compressor rotor blade is dependent 
to a far less extent than turbine blades on the creep strength of the 
materials used, or at least this is the case at the moment. The practice 
has been to use aluminium blades for the early stages of a compressor 
(say up to 250 deg C under the most adverse flight conditions) the 
criterion for these blades being fatigue. Initially aluminium bronze 
was used for the hot —, partly because it had adequate strength and 
also because it had | om am orging properties enabling thin trailing edges 
to be maintained. echniques improved stainless steels were intro- 
duced and, more recently, titanium have been incorporated in 
production engines. With the increase in flight Mach number with 
the consequent increase in intake temperature, creep strength will 
eventually ne ae fati as the deciding factor, and aluminium 
letely replaced by titanium, and some of the 
a It is interesting to note that projected 
2s at tem- 

y turbine blad 


t of his company's 


pm by nickel a 
engines may have high-pressure com 
peratures higher than some present 

“From the military point of view, the Air Forces of ¢ the world will 
always be demanding higher speeds and higher altitudes. Although 
we are led to believe that, once the transonic problems are solved. 
there is no real bar to very much higher Mach numbers, the effect of 
increasing Mach number on an aero-engine is still a continuous process 
and thus one would expect continuous progress. Fig. 2 shows the 
way in which the World’s Air Speed record has increased over the 
years. It will be seen that the increase in speed is more or less con- 
tinuous, the effect of the advent of the jet engine being to restore the 
line of progress when it was beginning to turn over, the average speed 
increases being about 15 m.p.h. per year, and perhaps a little more in 
recent years. Admittedly these speeds are attained at sea-level, and 
the lower temperature at altitude should enable higher speeds to be 
attained there. The conclusion to be drawn from this curve is that 
speeds of about M-~1.2-1.3 should be attained at sea-level in about 
10 years’ time, which for the same temperature are equivalent to about 
M-=2 in the stratosphere (this conclusion being, of course, applied to 
true aircraft, i.c., not guided missiles). 

“Probably the main problem of high-speed flight is that of the intake, 
both from the point of view of efficiency and matching. At high Mach 
numbers the intake pressure ratio is much higher than that of the engine 
and thus any inefficiency in the intake will have a correspondingly 
large effect on the engine performance, Fig. 3 shows this effect 4 
a typical high-supersonic .engine and it will be seen that for a Mach 
number higher than about 1.5, the development of an ——- more 
efficient than the pitot intake is essential. It should 
that, at high supersonic speeds, even a low pressure recovery 
represent quite a high tty- For example, at M-« may 
@ pressure recovery of 75 per cent is alent to an energy recovery 


| 
E 
] | if 
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Fig. 1. A plot of power 
required (per unit 
weight) for varying for- 
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Fig. 2 (far lett) includes the 822 m.p.h. 
(F-100C) figure now awaiting ratifica- 


tion. Fig. 3 is a plot of intake efficiencies 
and Fig. 4 (above) compares transport 
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of 93 per cent. The figure also shows that the pure jet, with an 
efficient intake, can achieve quite a high overall efficiency at r- 
Mach number, ¢., 40 per cent at about M~2.5. To maintain t 
overall efficiency at high flight speeds it is essential to operate at high 
flame temperatures e have seen that this is dependent on some 
form of blade cooling, which is made difficult by the high temperature 
of the cooling air available 
“A further development which should pay handsome dividends at 
high speeds is the convergent-divergent nozzle. At the moment, most 
engines operate with a convergent nozzle in which the final jet velocity 
is sonic and the static pressure at the plane of the nozzle is greater 
than the ambient atmospheric pressure. At high speeds this discrepancy 
is intensified and represents a considerable thrust loss over what could 
be achieved if the gas was expanded supersonically down w atmos- 
spheric pressure. For example, at a flight Mach number of 2.0 some- 
thing like 6 per cent gain in gross thrust is available, and taking account 
of the (high) intake momentum drag this is equivalent to a gain of 
about 18 per cent in net thrust and in specific fuel consumption. In 
practice it may not be possible to achieve the whole of this ideal due to 
incomplete expansion and irregularities in the nozzle profile but the 
romised gains are sufficient to warrant further development. A 
urther advantage is that the divergent part has a considerable effect 
on reducing the base drag or the afterbody drag of the aircraft. On a 
typical application the net gain in the value of thrust minus drag at 
2 was estimated to be 32 per cent. As on most attractive features 
there are associated disadvantages. In this case it is the attendant 
loss of thrust when the nozzle operates below the design expansion ratio. 
‘This can be minimized by varying the nozzle geometry, either mechanic- 
ally or aerodynamically, but either met will, of course, demand 
considerable development 
“The indications are that the pure jet engine will still be the power- 
plant for future high-speed aircraft, certainly up to M~= 2.5 and pos- 
sibly even higher if the developments toward increased flame tempera- 
ture materialize, With increasing flight speeds the optimum engine 
pressure ratio will decrease until logically the optimum engine is one 
in which all of the compression is effected in the intake, i.c., the ram- 
jet. Its inherent lightness together with ease and cheapness of produc- 
tion make the ramjet a very attractive powerplant but unfortunately its 
characteristics are such that some additional form of thrust boosting 
is required for take-off and acceleration. This drawback is not so 
serious in the case of guided weapons, since their requirement of high 
initial acceleration necessitates some form of thrust boosting in any case. 


Transatlantic engines 


“One of the ‘plums’ of the aero-engine business is that of providing 
engines for the airlines and in particular, in the near future, we shai 
have the battle for the first non-stop North Atlantic service. The 
problem of deciding the best type of engine for a duty such as this is 
very complex. For example, one is apt to regard fuel consumption as 
of prime importance whereas invariably reduced fuel consumption is 
only achieved at the expense of increased engine weight. Furthermore, 
comparisons between different engines are often made by application 
to the same aircraft, which may be the best configuration for one engine 
but will certainly not be the best for all engines. For long-range opera- 
tion, the decision appears to rest between three types of engine—the 
high-pressure-ratio turboyet, the by-pass engine and the turboprop 
“Basically the gas turbine can be regarded as a means of producing 
gas at high pressure and temperature. The energy in this gas may 
then be used in a number of ways 
(1) By expanding to atmospheric pressure in a nozzle; this is the 
sample turbovet, 
(2) By partially expanding in a turbine driving a fan, and then 
finally expanding in a nozzle; this is the by-pass engine. 
1) By partially expanding in a turbine driving an airscrew and 
then finally in a nozzle, giving the turboprop. 
“It is obvious that, for a given engine operating cycle, and, therefore, 


engine direct operating costs. 


for a given thermal efficiency, the jet efflux of the by-pass engine will be 
cooler and at a lower pressure than that of the corresponding pure jet. 
Thus the by-pass engine will give less thrust but will have a better 
propulsive idenep and, therefore, a better fuel consumption. A 
similar improvement in propulsive efficiency of the jet engine can be 
obtained by operating at a lower flame temperature, but, of course, 
only at the expense of thermal efficiency. A fairly reliable comparison 
of a ‘cool’ pure jet and a by-pass engine has been made and yields 
the following results. First, if we choose the operating flame tem- 
peratures so that cach engine is operat near its minimum s.f£c., 
which is the same in both cases, the installed pure jet will weigh 20 
per cent more than the by-pass engine and will give 13 per cent more 
take-off thrust by overspeeding to the same flame temperature, assuming 
the same cruise thrust in each case. On this basis the cru 

temperature of the pure jet would be 120 deg C lower than the by-pass 


ine 
“Alternatively, taking the same take-off thrust, flame temperature, 
and pressure ratio in cases, the installed weights would be the 
same, but the by-pass engine would have a 4} per cent ae > 
fuel consumption at the same cruise thrust, although its cruise 
temperature would be 45 deg C higher. In either of these cases the 
a engine would show a range advantage of around 5 per cent. 
is marginal performance advantage is supported by certain installa- 
tion advantages due largely to the lower skin temperature of the 


by-pass engine. 


Turboprop limits 

“The overall efficiency of the propeller-turbine is largely 
by the efficiency of the propeller, which is dropping rapidly above 
450 m.p.h. Fig. 4 shows a comparison between the cool jet, “<< 
and propeller-turbine engines on the basis of operating costs. i 
shows the advantage of the by-pass engine over the pure jet at all stage 
lengths, and further shows the penalty of operating the propeller- 
turbine at speeds in excess of 450 m.p.h. When one takes into account 
the increased weight, the steadily wey | noise level from the 
propeller at higher - speeds and the difficulty of designing for 
safety in the event failure of any part of the complicated pitch 
control mechanism, it is felt that one cannot make a case for the 
propeller turbine above 450 m.p.h. Fig. 4 does, however, emphasize 
Fro superiority of the propeller turbine for operation at speeds below 
450 m.p.h. 

“Although it is always to generalize, it seems certain that 
the propeller-turbine will meet the transport requirements up to 
450 m.p.h. with the gen ine showing a marginal theoretical 
advantage at higher speeds. hy — been stated earlier, this marginal 
advantage can only be consolidated by having a dependable engine 
of the correct size available at the right time.” 

In the next part of his paper, Mr. Newton reviewed the possibilities 
of “Flying Bedstead” type machines, and discussed the sibilities of 
scaling engines up and down in size. He finally turned his attention 
to fuels, and pointed out that gas turbines had not so far required any 
parallel line of development to the increase in resistance to detonation 
needed by advanced piston engines. 

For hydrocarbons it appeared that no safe fuel was _——' 
better than any other, on either a weight or volume basis. had 
about 75 per cent better calorific value than carbon for comparable 
density, and ye oy might be expected to be attractive. At a 
given air specific impulse, hydro-borons were better on both a volume 
and a weight basis; the improvement was, however, reduced at hi 
outputs owing to vapourization of the oxide at above 1,800 deg K. 
The oxide would be liquid at present-day turbine-inlet temperatures, 
and could therefore deposit or erode. The best application for such 
fuels might therefore be in afterburners, below 2, deg K. 

Boron and hydrogen and their compounds were, at stoichiometric 
conditions, able to give some ten per cent better air specific impulse 
than kerosine. Values 30 to 35 per cent higher than kerosine were 
possible—at the cost of very high s.f.c—by burning magnesium and 
aluminium (see Flight for November 21st, 1952). Work was also going 
ahead in the investigation of metal, and metal /hydrocarbon, 
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% Technical literature is available from 
the Company on request. 
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Electro-Hydraulics’ Swivel Connections are 
specifically designed for reliability, long life and 
low operating torque. They are available for 
use at pressures up to 4000 p.s.i.and temperatures 
from -60°C to +100°C. A wide range of 
component parts is available to suit many 
installations. 
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CIVIL 
AVIATION 


An impression of the Britannia 300 L.R. in 7 
colours of Canadian Pacific Airlines, who 

an option for a further five. As 

on page 668, this is the first dollar 5a 
order for Bristol's turboprop airliner. 


4 
the structure of the Comet 4 
report 


ITH design work on now 
virtually complete, de Havilland have ed on the pro- 
gress made to date. Of particular interest are the precautions 
to 1 has been 


taken against fatigue. A fatigue scatter-factor of 6 
assumed in the testing of structural specimens, and to date some 
3,000 separate tank-tests have been made on Comet 4 fuselage 
seams, windows, hatches, etc. In addition, full-size wing spars 
have been subjected to ee | ted-load tests, as also have 
wing components on Hatfield’s ton fatigue-testing machine. 
without cracks (involving tests to 180,000 ) and a further ten 
years during which cracks would be small and harmiess. A 
number of (components have run to the equivalent of 120 years of 
tion” without failure. 
ull-scale tests on a modified Transport Command-type Comet 
2 are about to begin in a new water tank at Hatfield, together with 
a major test piece of the Comet 4 (consisting of the centre section 
and a portion Yj the fuselage) in confirmation of the individual 
component tests. Other full-scale Comet 4 components are about 
to be tested in the existing 30ft tank at Hatfield. 

A hint of forthcoming overseas flights by Comets was con- 
firmed recently by de Havillands. It was stated that various flights 
are under consideration and that arrangements are being made “to 
cover as many countries and operating conditions as possible.” It 
seems probable that, with the Comet 2 due for its C. of A. by the 
year’s end, the Comet 3 prototype will be the aircraft mainly 
concerned in such a test programme, which will no doubt provide 

portunities for demonstration. The Comet 3 has not yet been 


DECCA APPROVED 
Piss statement of United Ki policy on 

aids, the Ministry of Transport and 
expressed the belief that “the maximum flexibility, expedition 
and safety” of air traffic can be assured only by using the Decca 
Navigator system. This pronouncement—“following the publica- 
tion of various re s referring to the TAC N system” —is 
contained in Civil Aviation Cir No. 110/1955. 

In a general introduction, it is stated that the increased volume 
of air traffic now flying over the U.K. requires more flexible and 
oman navigational than that obtainable with M.P. 

and beacons. The most suitable form of short-ra 
pe hn aid for both air navigation and air traffic control, the 
circular continues, is one providing an accurate, continuous and 
comprehensive fixing service with a pictorial type of cockpit 
presentation. 

The conclusions of the Ministry's evaluation of the Decca system 
(reported in Flight of May 20th, 1955), it is stated, “have com- 
pletely su ed the United Ki 's view that, of all existing 
systems, best meets the A.T.C. requirements for navigation 
on the U.K. national airways and in control zones.” 

Concerning other types of radio navigation aids, the circular 


y_ international civil air transport air- 
craft are, however, eee with V.O.R. receivers it has been decided, 
as an interim measure, to install a limited number of V.O.R. beacons 
to provide V.H.F. airway track guidance and so fulfl LC.A.O. obliga- 


tions. 
} -- This system is accepted where cover is available as adequate 
for fi a United Kingdom airways 
Aids. With existing eon cov and the completion of 
the V.O.R. installation programme, a num of radio ranges and 
beacons at present operating in the United ee will be progres- 
sively withdrawn . There is, however, ikelihood of airborne 
A.D.F. becoming redundant for many years to come. 
“D.M.E. The United K pumber of 400° Me/ or the installation of 
Mc/s D.M.E. to meet 


any D.M.E. except a 
certain B.O.A.C. requirements. 


LA.T.A.’s NEW PRESIDENT 


T the tenth annual general of LA.TA,, this 
year in New York from October 17-21st, Mr. Max =. 

conferred the presidency for 1955-1956 on Mr. Juan Tri 
In his opening address Mr. Hymans said: “We as heads of aisiines 
take an active part in the world towards progress which covers not 
only the technical field but also—and even more so—the co-opera- 
tion among the les. The task is not always easy and new diffi- 
culties arise each year. We have indeed felt them again this year 
but, far from discouraging us, they make us even more conscious 
of the necessity of our Association ¥ of its efficiency: the work 
accomplished so far by I.A.T.A. obably one of the best 
examples of the spirit of free teunaion and common decision 
of any enterprises in the field of any organization.’ 

Presenting his annual report to the tenth anniversary general 
meeting, Sir William P. Hildr dred asserted that, despite reductions 
in international airmail payments to airlines, only a few countries 
have passed on reductions to the public in or to rate a 
better volume of mail or to make the services more widely avail- 
able. Sir William urged the 75 member-airlines of 1A. , A. to 
resist any attempt to reduce compensation rates further in the 
1957 Congress of the Universal Postal Union at Ottawa, which 
will set foreign air mail rates for the ensuing five years. But he 
admitted that he is “somewhat pessimistic about the treatment we 
may expect. There is no appeal from a postal congress. A carrier 
cannot refuse the instructions of its government and, if forced to 
do so, we would have to carry the mail for nothing.” 


ONE HUNDRED HERALDS 


N announcement by Handley Page, Ltd., stated last week that 
the company is laying down the necessary jigs and tools for 
the uction of 100 Heralds. Orders have been announced for 
35 of these four-engined, 36/44-seat transports, with first deliveries 
inning in 1957. 
diey Page’s faith in the future of the Herald—which was 
not underwritten by a Government protot order, and 
is believed to represent an investment of at least £1m—has 
already been rewarded by the fact that orders for 29 were received 
before the prototype first flew in August. Flight trials, which 
began at Radlett, ere now proceeding at Woodley, where the grass 
surface is more representative of conditions likely to be encoun- 
tered by Heralds in airline service. An effort may be made in the 
near future to obtain a limited C. of A., permitting the Herald to go 
abroad for tropical trials. 
The setting-up of a large-scale production line in anticipation 
of further orders should result in favourable delivery dates—an 
important step towards securing new customers. 


NEW SERVICES APPROVED 


Tr Minister of Transport and Civil Aviation, after consi 
the recommendations of the Air Transport Advisory C 
has approved the operation of the following services : — 
Air Charter, Lid.—A vehicle ferry service between Sovthend and 


Ostend until June 30th, 1961. 
Silver City Airways, Lid.—A vehicle ferry service between Lydd and 
to end of Easter 


Basle (seasonal only, mid- period each year) 
until April 30th, 1961. 


T.A.A. PROFIT 


RANS-AUSTRALIAN AIRLINES report a profit of 
£A221,059 for the last financial year, nearly double that 
of the previous year. The company carried nearly 700,000 pay- 
ing passengers ‘during 1954-55, a record figure for Australian 
domestic air transport. Since T.A.A.’s formation in 1946 nearly 
paying have been carried on scheduled ser- 


— 
Pac 
PROGRESS WITH 


CIVIL AVIATION... 


LOCKHEED AND THE L.1649 


ROM Lockheed last week came a ess report and per- 

formance details of the L.1649 Super Constellation. Target 
date for the first flight is October, 1956; a scale metal mock-up of 
the complete fuselage has been built, and work has started on the 
mac — of the spars of the completely new 150 ft-span wi 
which will give the new Super Constellation the widest span 
any airliner in service. Aspect ratio is 12:1, and wing fuel 
capacity is increased to 9,600 U.S. gal, 50 per cent more than the 
standard L..1049’s wing. It is reported that the Lockheed engineer- 
ing department have now issued more than 20,000 of a prospective 
30,000 tool orders—evidence of the amount of new design 
involved—and that of these 5,000 have been completed in a 
“crash program” which is stated to be adhering closely to schedule. 
In the production department 2,300 orders have been completed 
out of a total of 38,000. Wind-tunne! tests (see photograph) have 
been completed at speeds up to 570 m.p.h. 

The L.1649 fuselage is divided into four separate passenger com- 
partments with seating arrangements varying from 46 (inter- 


continental “siesta” layout), 58-62 first-class, and 93 tourist. 
Norma! crew for overland operation is five, with ision for up 
to eleven for over-water flights. The four Wright Turbo-Com- 


pound engines deliver 3,400 b. ~ tr each for take-off, and cruising 
power at 22,600ft is 1,810 b.h.p choice of Hamilton Standard 
or Curtiss 16ft 10in, three-blade airscrews is offered. Provision is 
made for the installation of collision-warning radar, either R.C.A. 
C-band or Bendix X-band, increasing normal fuselage length by 
some 2) ft. 

Dimensions: Length, 113.58; height, 24.75; span, 150%; wing area, 1,850 


sq ft 
Weights: Max. aross, 156,000 ib; max. landing, 123,000 Ib; max. zero fuel, 


116,000 ib; empty, 65,553 tb 

Performance: Take-off co 50% at 156,000 ib, 6.500%; landing at 123,000 Ib 
3.600%. mex. rate of climb (rated power, 156,000 ib), 1,080 fc/min: stalling speed 
(max. landing weight and flaps), 101 m.o.h.; max. cruising speed, 350 m.p.h.; 
max. range (no reserves), 7,000 miles; service ceiling, 25, 300% 


SOUTHEND FACILITIES ENLARGED 


A’ Southend Airport on October 18th, Mr. John Profumo, M.P., 
deputizing for the Minister of Transport and Civil Aviation, 
officially opened the extended terminal building and the new car- 
handling unit. Describing the increase in flying activity which 
had made necessary this expansion of facilities, Mr. Profumo 
pointed out that the number of fare-paying passengers using the 
airvort had increased from less than 9,000 in 1953 to 16,000 in 
1954, while the total up to the end of August this year was 29,000. 
A large number of scheduled international services, operated by 
the independent companies, were using Southend, and the borough 
was leading the country in the use of its municipal airport. He 
congratulated the airport committee in its initiative in encouraging 
this expansion 

Thanking Mr. Profumo, Councillor Fred H. Woods (chairman 
of the airport committee) traced the recent development of the 
airport, and explained that the expansion of facilities for passengers, 
vehicles and freight had been found necessary sooner than had 
been expected However, “We do not want to emulate London 
Airport,” Mr. Woods continued. What was wanted was to main- 
tain the comfortable, friendly atmosphere already associated with 
Southend Airport, and the new terminal building had been 
desianed to that end 

The airport committee had realized that the provision of hard 
runways was the next step, for the grass surface had certainly taken 
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The increased wing-spon (150ft) of the new Lockheed L.1649 Super 
Constellation is apparent from this picture of the wind-tunnel model. 


a beating this year. As an indication of the council’s enthusiasm 
for such progress, Mr. Woods mentioned that work on the new 
runways had begun on!y 48 hr after approval had been received. 

Located next to the control tower, the new terminal building is 
pleasingly simple in design. In the main hall are the counters of 
the resident operators, agents and the Automobile Association; 
other facilities include a restaurant, cocktail bar, lounge, and 
Customs and immigration units. From all public areas of the 
building there is an excellent view of the acrodrome. The new 
car-handling unit, adjacent to the terminal, is designed for the 
Customs clearance of six cars at a time. The runway construction 
work in progress at present should be completed early next year, 
and will result in two hard runways (06/24 of 5,270ft and 15/33 of 
3,700ft), together with taxi tracks and a marshalling area. 


BREVITIES 


N order that the Middle East interests of B.O.A.C. should be 
grouped in one holding company, Associated British Airlines 
(Middle East) Ltd., has been formed. The companies concerned 
are Middle East Airlines, Ltd., Aden Airways, Ltd., Gulf Aviation 
Co., Lad., British International Air Lines, Ltd. and Arab Airways 
(Jerusalem), 

On October 17th, the advanced-training division of the Nether- 
lands Government Civil Flying School, together with the school’s 
technical department, moved -s Ge ijen to Eelde Airport. 


Lockheed Aircraft ion odie during the first nine 
months of 1955 amounted to nearly £122 million—the largest 
backlog in the firm’s history. During the same period new trans- 
ports and spares totalling nearly £40 million were delivered. 
Airlines using transports now amount to 31. 


A B.E.A. Viscount en route from London to Glasgow on 
October 19th was inadvertently landed at R.A.F. Abbotsinch 
instead of at Renfrew. The main runways of the two airfields are 
in line; cloud base was 900ft and the aircraft was making an I.L.S. 
approach. The pilot, whose name has not been di » has been 
reprimanded. 2 


An_independent operator is reported to have placed before 
the Hull Corporation plans for a trans-Humber heli er ferry 
service linking Hull with Grimsby and Scunthorpe. he pro- 


service would be operated with a nine-seater (presumably 
a Westland Whirlwind) and it is believed that financial support 
is being sought from the municipalities concerned. 

Record loads are ed on the Canadian Pacific trans- 
arctic service between Vancouver and Schiphol. The airline is 
said to have received 1,000 advanced bookings before the 
inauguration of the service in July. Since then not one of the 
DC-6Bs has flown with more than four empty seats. Following 
the success of the service the Canadian Pacific sales organization 
has been expanded and new offices have been in New 
York, Los Angeles and Buenos Aires 


This design is now appearing on the nose of B.O.A.C.'s Stratocruisers. 
it is part of the Corporation’ s crest, and shows the winged lion in a 
, surmounted by the astral crown. 
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WITHOUT KILLING HIMSELF 
IN THE PROCESS 


He is using the new DESOUTTER RACKFEED DRILL. 
It has a bayonet nose attachment which locks on to the jig plate, supports 
the weight of the drill, and makes correct alignment certain. 

It has a geared rackfeed which enables a load of 250 Ibs. to be 
applied with finger tip pressure only. 

It starts and stops automatically: it has interchangeable bushes 
for different diameter holes—up to } inch if you like: 

it is available in a wide range of speeds including 

very slow speeds for reaming. 

IT IS NOW BEING USED ON 

THE HANDLEY PAGE Victor, 

THE VICKERS Valiant, 

AND THE AVRO Vulcan. 

Write for descriptive leaflet : 

ask us to arrange a special 

demonstration at your works, 


Desoutter primis increase Propuction 


DESOUTTER BROS., LTD., THE HYDE, HENDON, LONDON, N.W.9. TEL: COLINDALE 6346 (5 LINES) "GRAMS: DESPNUCO, HYDE, Lowmes 
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Standard designs 
200° 0” to 30’ spans 


TROPICAL SHEDS & HOUSES 
GODOWNS * BARRACKS ° OFPICES, ETC. 


FOR HIRE. Erection masts 30ft. to 120ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 


HOUSE, GROSVENOR PLACE, LONDON, Tel: SLOANE 6258 Cables: Unitstruct, Sowest 


DRAWING 
COMPOUNDS 


Processes which involve the drawing of 
metal create problems in the easing of its 
flow. A Drawing Compound is needed 
which acts partially as a lubricant to pre- 
vent die damage and yet permits controlled 
friction, so that the metal will follow die 
contour under pressure. It is in this way 
that the Compound should aid the drawing 
operation. 
Characteristics of a good Drawing Com- 
pound are : — 

Film Strength 

Lubricating Value 

Wetting-out Properties 


Works and Depots at: Birmingham, 
Manchester, Southall (Middx), Liverpool, 
Bristol, Glasgow. 


Uniformity 
Stability 
Economy 


Our Drawing Compounds embody these 
very desirable features and fulfil modern 
requirements. 


We have available a suitable grade of Draw- 
ing Compound for each operation—light, 
medium and severe; ferrous and non- 
ferrous metals, including the light alloys. 
A qualified representative would gladly 
investigate and advise. 


Vaughan 


BIRMINGHAM 4, ENGLAND 


Research 
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BLUE RIBAND ROUTE (continued from page 671) 


European cities, whereas their European competitors are usually 
restricted to a single capital at each end of their route. More- 
over, the high level of North American salaries provides the U.S. 
carriers with a relatively and absolutely larger market. Of 203,000 
American visitors to Britain last year, 97,000 came by air. Of 
52,000 visitors from Canada, with a lower salary per capita, only 
16,000 came by air. 
Such considerations are reflected in the conservative fares philo- 

sophy of the smaller European airlines, and in their cautious 

roach to the mass market. 

evertheless, two-thirds of the North Atlantic carriers are now 
committed to re-equipment on a large and expensive scale—as 
witness the following _— 


Aircraft on order (and 
delivery year) 


5 L.1049G (1956); 20 L.1649A 
(1957) 


10 Britannia 300 L.R. (1957); 
10 DC-7C (1957) 

3 Britannia 300 L.R. (1957) 

4 .1049G (1956) 

3 Britannia 300 (1957) 


4..1049G (1956); 10 OC-7C 
(1957) 


33 DC-7C (1956-7); 20 Boeing 
707 (1959); 25 OC-8 (1960) 


7 ratocruiser; 45 OC-68; 


2 DC-7C (1958) 


20 1.1049G (1955-6); 24 
L.1649A (1957-8) 


049 
1049; 39 L.749; 32 L.049 


It should be noted that the aircraft listed are not all employed 
on transatlantic routes, and a proportion of those on order may 
also be assigned to other services. PanAm’s Atlantic division, for 
exampie, includes ten Bocings, 23 DC-6Bs and seven DC-7Bs, 
representing about 50 per cent of the company’s total fleet of 
modern long-haulers. 

The types now on order, however, were designed primarily 
to North Atlantic requirements whereas their predecessors could 
be (and are today) used successfully on stage lengths ranging from 
750 to 3,000 miles. The new aircraft are less versatile, and it 
seems likely that at least 70 per cent of the 180 new machines 
ordered by the carriers listed above are intended specifically for 
North Atlantic service. Incidentally, T.C.A. are alone among 
major carriers in having ordered no new equipment. B.O.A.C., 
on the other hand, have—theoretically, at least—too many air- 
craft on order, since their ten DC-7Cs are intended as an “insur- 
ance” against delays in the delivery or proving of their ten L.R. 
Britannias. The idea of a Commonwealth Atlantic partnership, 
though it has not yet been officially mentioned, appears to have 
interesting possibilities. 

Most of the new transatlantic aircraft on order should be in 
service by 1958. If provisional estimates of their working capacity 
prove correct, the outcome of this year’s spate of buying will be 
a sharp upward climb in the capacity-available curve, which has 
previously shown a fairly steady annual gain of 15-20 per cent. 
A mixed fleet of say 90 DC-7Cs, L.1649As and Britannia 300 
should, by 1958, represent a North Atlantic seat capacity of at 
least 25 per cent more than the 1955 output. At least half of the 
aircraft in use today should still be in service in three years’ time. 
These estimates, though conservative, indicate that, if present 
load factors are to be maintained, North Atlantic traffic must 
increase by not less than 75 per cent within three years. And 
if PanAm’s 100-seat jet transports, designed to complete the 
round trip within a day, enter service on schedule, the number 


of seats to be sold could well increase by a further 75 per cent 
before 1960. 

If capacity is to increase to this extent, lower fares a to be 
the only way of attracting sufficient passengers to fill all the extra 
seats. Much as the public will Lp my the ability of the new air- 
craft to fly between London a ew York in nine, or even six, 
hours instead of 12, there will not necessarily be any drastic 
increase in the number of people able to afford tickets. It seems, 
then, that air-sea competition will be intensified within the next 


few years. 

DC-7C and L.1649A are unlikely to show any marked improve- 
ment in operating economy over their predecessors. Economies 
stemming from their ability to cross the Atlantic non-stop in each 
direction may well be offset by much higher depreciation costs— 
larger capital investments (exceeding £1m per aircraft) to be spread 
over a shorter-than-usual period, since the projected transatlantic 
jets threaten to render them obsolete within three or four years 
of their introduction to service. The pros of an hourly depre- 
ciation rate approaching £100 is hardly an incentive to the 
operator to reduce fares. The Britannia, on the other hand, 
appears a much more attractive proposition, by virtue of its greater 
revenue-carning capacity; on paper, it is the ideal vehicle for the 
next stage in the evolution of -range, low-cost air travel. 

What will be the role of the big jet transports? las credit 
the DC-8 with 40 per cent lower seat-mile costs than the DC-7C— 
in which case the jet transport would be better suited than the 
stretched ~~ type to the = task of carrying low- 
fare tourist traffic. Passengers are unlikely to pay higher fares for 
slower, less comfortable travel; one must therefore conclude that 
the DC-7C and L.1649A will enjoy a very limited period of first- 
line service on the North Atlantic route—provided, of course, 
that the Boeing and Douglas jets are ready on schedule. 

Considerations of prestige vy an important in this 
year’s rush to place orders for the DC-7C and L.1649A. Un- 
doubtedly many operators would have preferred to give the 
Britannia an opportunity of proving itself in service before com- 
mitting themselves, — & pressure of competition, to a further 

eneration of piston ined airliners. ¢ implications of 

nAm’s jet order are today receiving very serious consideration 
in the board-rooms and executive es of the North Atlantic 
airlines. Smaller companies must be wishing that re-equi 
policies, as well as fares structures, were ided by LA.T.A. 
agreement. It will not be surprising if, within the next five years. 
some of the capacity intended for the North Atlantic is diverted 
to other less competitive routes. 


Drawn here to the same scale 
ore the five types ordered for 
non-stop service on the North 
Atlantic route. The wing span 
and gross weight of each ore 
quoted in brackets (Right) 
Britannia 300 LR. (142ft, 
170,000 1b); (below, left to 
right) DC-7C (127#t, 139,000 
Ib); L.1649A (150ft, 156,000 
Ib); Stratoliner (131ft, 230,000 
Ib); DC-8 (135#t, 257,000 Ib). 
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SERVICE AVIATION 


Royal Air Force and Fleet Air Arm News 


Standard for No. 100 Sqn. 
LAS l’ Friday, at Wittering, Air Marshal 
Si George Mills, A.O.C.-in-C. 
Bomber Command, presented a Standard 
to No. 100 Sqn., which has now been in 
existence for 38 years. The Squadron has 
had a distinguished career as a ber and 
torpedo bomber unit, and was the first 
night bomber squadron to join the Inde- 
pendent Air Force in World War L. It 
served under Viscount Trenchard at that 
time. Later, while serving in Singapore, it 
was practically wiped out in an attack on 
landing forces and subsequently 
reformed in Bomber Command. A more 
detailed history of the unit appears on 
pp. 673-676 of this issue. 


Ely Cathedral Memorial 
STAINED-GLASS memorial win- 
dow commemorating officers and 

airmen of Nos, 2, 3, 8 and 100 Groups, 

Bomber Command, is to be unveiled on 

Remembrance Sunday, November 6th, b 

A.V-M. A. McKee, present AOC inc 

Transport Command, who is a New 

Zealander and spent his whole war-time 

service in Bomber Command. 

Rolls of honour of the four groups will 
be presented by Air Marshal Sir George 
Mills, A.O.C-in-C. Bomber Command and 
the dedication ceremony will be performed 
by the Lord Bishop of Ely, the Rt. Rev. 
H. BE. Wynn 


Each of the groups will be represented 
at the ceremony, No. 2 b ir Chief 
Marshal Sir James Robb, No. 3 by Air 


Marshal Sir John Baldwin, No. 8 (the path- 
finders) by A.V-M. D. C. T. Bennet and 
No. 100 by A.V-M. E. B. Addison. Over- 
seas commands of the R.A.P. will be repre- 
sented by Air Chief Marshal Sir sil 
Embry 

The stained-glass window, installed in 
the north side of the nave, has four panels. 
The left- and right-hand panels show an 
aircrew and an airman figure over the 
badges of No. 2 and No. 100 Groups 
respectively, while the two inner panels 
contain the badges of the other two groups 
surmounted by the Archangel Michael (No. 
3 Group) and St. George and the dragon 
(No. 8 Group). The latter panel also 
incorporates the Lion of St. Mark, the 


patron saint of the R.N.Z.A.F. The window 
was designed by Mr. E. Liddall Armitage 
from soolminesy drawings by W/O. P. H. 


he 


ONAN 


Mason, who was previously with the com- 
mand and is a student of heraldry. 
Relatives and friends who wish to attend 


the ceremony apply for tickets to 
The Precentor, 32 High Street, Ely, 
Cambs. 


No. 194 Sqn. Badge 
New serving in Malaya with Westland 
Dragonfly helicopters, No. 194 Sqn. 

has received approval to adopt a dragon- 
fly for the unit's badge. They will thus 
follow the example set by many other 
squadrons in commemorating their aircraft 
in their badge. 

No. 194 was formed in 1942 and is at 
_— commanded by S/L. C. R. Turner. 
t holds an R.A.F. record in having 
evacuated over 1,000 casualties. Two of 
the pilots have each lifted more than a 
h ed casualties. 

The motto is to be Surrigere Colligere 
(“arise and collect”) and the badge 
will include a Malayan kris. 


Chilean Air Force Honour 


iv is reported that A.V-M. R. L. R. 
Atcherley, on a recent tour of South 
America, was appointed an honorary pilot 
of the Chilean Air Force. A.V-M. Atcheriey 
is A.O.C-in-C. designate of Flying Training 
Command. 


No. 111 Sqn. History 
GINCE all records of No. 111 Sqn. have 
been lost, and the squadron has 
recently been reformed at R.A.F. North 
Weald, Epping, Essex, an appeal has been 
issued for photographs and information to 
be sent to the commanding officer by 
ex-members, so that a new history may be 
compiled. All material will be treated with 
care and returned if desired. 


Rapid Redeployment 


N the space of four days, earlier this 

month, two complete infantry bat- 
talions were moved from barracks in Eng- 
land to camps on Cyprus by Hastings of 
Transport Command. The Ist Battalion, 
Gordon Highlanders, numbering 30 officers 
and 600 men, was moved in 15 Hastings 
during one night; and the Ist Battalion, 
Royal Norfolk Regt., was similarly trans- 
ported three days later. Carried out at very 
short notice, the operation has been a fine 
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During the visit of No. 43 Sqn. (“The Fighting 

Cocks”) to Scandinavia last week their aero- 

batic team gove a series of first-rate displays. 

The four members are (standing) F/L. P. 

Bairsto and Sgt. T. Lampitt and (kneeling) 
F/O. R. Smith and Sgt. N. Lamb. 


example of the use—and usefulness—of 
air transport for strategic purposes. 

A similar recent case involved two bat- 
talions of infantry and a squadron of the 
S.A.S. in Malaya. They were flown to 
Johore state from Kuala Lumpur and 
immediately deployed in the jungle by 
Whirlwind helicopters. 


Auxiliary Town H.Q. 
NEW town h warters for No. 604 
(County of iddlesex) Sqn., 


uadron, commanded by 
, flies its Meteors from 


X-MEMBERS and friends of 2nd 

TA.F. Communications Squadron 
have met regularly since December 1946 
and now mect on the first Friday of each 
month at The Two Chairmen, Dartmouth 
Street, London, S.W.1, between 7 and 
11 p.m. A special reunion will be held on 
Saturday, November 12th, at the Univer- 
sity of London Air Squadron, 48 Princes 
Gate, London, S.W.7, at which wives and 
friends will be welcome. Further par- 
ticulars from W/C. I. J. Spencer at the 
aos address (telephone Kensington 
2433). 

No. 56 Squadron will hold a reunion at 
R.A.F. Waterbeach on Saturday, Novem- 
ber 26th. Details can be obtained from 
the on adjutant at R.A.F. Station 
Waterbeach, Cambridgeshire. 


The stained-glass window for Ely cathedral, 
referred to above. It is here being inspected 
ot the makers’ studio by Air Marshal Sir 
George Mills, A.O.C-in-C. Bomber Command, 
W/C. D. A. Upton and A.V-M. J. G. Elton. 


| 
7. § 
a, \ 
R.Aux.A.F., has been opened at 29, Pem- 
brid Gardens, Notting Hill Gate, 
The sq 
yr 
orth Weald. 
Reunions 


Speed deck- and 


ground- movement 
-with David Brown 


Move aircraft faster, safer and cheaper at all 
bases, on land or sea. David Brown Aircraft 
Tractors are used by the R.N., R.C.N., R.A.F., 
R.A.A.F., R.C.A.F., R.N.Z.A.F., R. Pakistan 
A.F., R. Iraqi A.F., Belgian A.F and the 
Danish A.F. Commercia! users include 
B.O.A.C., British West African, Malayan, 
Burma, British West Indian and Silver City 
Airways; T.W.A., Airwork, Eagle Aviation, 

Aero Portugesa, Air India, and by A. V. Roe, 

= Blackburn & General, Bristol, De Havilland, 
Folland, Handley Page, Vickers Armstrong and 
Vickers Supermarine, and Westland. David 
David Brown aircraft tow- Brown Aircraft Tractors are easy to operate, 
due to all-round vision and exceptional 
manoeuvrability. They are economical to 


Flight deck of H.M.S. Warrior taken v 
range of models suitable during erercises tn the Japanese Inland Sea maintain, and have exceptionally long life 


DAVID BROWN 


sizes of aircraft. 


ing tractors include a 


Write for full details now. 


e The David Brown Corporation (Sales) Limited, Tractor Division, Meltham, Huddersfield 


AIRCRAFT INSTRUMENTS 


Sor the indication of 
ELECTRICAL POWER - TEMPERATURES - 
PRESSURES - TURBINE SPEEDS. 
CONTROL SURFACE MOVEMENTS - 


also 


NAVIGATIONAL AIDS- 
GROUND TEST SETS- 


This typical Weston Ratiometer, with 270° 
~ scale, and available in large or small 
S.A.E. case, can be used in conjunction 
with a resistance bulb, a pressure transmitter, or a 


position transmitter, to indicate a viriety of tempera- 
tures, pressures or positions. 


SANGAMO WESTON LIMITED 


ENFIELD, MIDDLESEX, ENGLAND. 
Tel: Enfield 3434 Grams : Sanwest, Enfield. 
Scottish Factory Port Glasgow, Renfrewshire. 


Bronches: Londen, Glesgow, Manch Ne» I Tyne, Leeds, 
Liverpes!, Welverhampten, Nettinghem, Bristol, Southompton, Brighton. 
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it was first published in 194 


From booksellers or direct from: 


Gas Turbines 


and 


Jet Propulsion 


G. GEOFFREY SMITH M.B.E. 
Revised and enlarged by F. C. Sheffield 


This book has been gener recognised as the standard work in its field since 

74 Edition by edition the book has necessarily been 
enlarged, and in this latest edition it covers in a most comprehensive manner 
the entire subject of the gas turbine as applied in aviation today. The funda- 
mentals and history of jet propulsion are explained, and all its main technical 
aspects dealt with. An exhaustive review of modern British, American, Canadian 
and European gas turbines is given, and there is much up-to-date information 
on ramjets, pulsejets, rockets, and the use of the gas turbine for road transport, 
marine and industrial purposes. 


Surveys the whole subject of gas turbines as applied to aviation 
- lliffe & Sons Limited Dorset House 
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ecoececececeeeee ee eo co A new edition of a world famous book 


35s. met. By Post 35s. 8d. 


28 Octossr 1955 


Some Press opinions of the 
Fifth Edition 


“... should form part of the reference 
library of all educated men and 
particularly engineers.” 

Machinery Lloyd. 


a technical bestseller.” 
Aeronautics. 


“ whatever you want to know about 
jets, you will almost certainly find the 
answer here.” R.AF. Quarterly. 


.. . ideally suited for the reader who 
wishes to obtain a general knowled 
of the history and present status of the 
subject.” US. Air Services. 
“When you have finished with the 


book, there will not be much more for 
you to learn.” Lancashire Daily Post. 


6th Edition—revised 
and enlarged 


NOW READY 


London 


Stamford Street 


CIVIL 
AVIATION 


PUBLISHED IN THE RUSSIAN LANGUAGE 


This journal, containing information 
on the latest developments in civil 
aviation in the U.S.S.R., 
on subscription from the Soviet Union 


is available 


Annual subscription 30s. Monthly 


A complete catalogue of Russian-language trade 
and technical journals will be sent free on request to 


COLLETS BOOKSHOPS 


Dept. R32, 44.& 45 Museum Street, London, W.C.1. | 


Cheques should be made payable to Collet’s Holdings Lid. 


How in Quantity Production 
HYDRAULICALLY-OPERATED 


PASSENGER STEPS 


In regular use by M.T.C.A., 
B.E.A.C., Air France, Sabena, 
S.A.S., etc. in U.K. and over- 
seas. Mark Ili fitted fluorescent 
lighting etc. 


COLLINGRIDGE - LTD 


FELTHAM - MIDDLESEX - Telephone: FELTHAM 2654-5-6 


Suppliers of MACHINE D and FABRICATED 
COMPONENTS in all Plastic and Allied materials 
to Britain's industry 


We are proud tohave the pleasure of supplying our precision 
products to many of the leading British aircraft constructors 
UHLHORN BROS. LTD. 
S3 CITY LONDON, E.C.1 
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PRESS DAY — Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisoment Rates. 4/- per line, minimum &/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and (Official Notices, Public Announcements, Public Appointments, Tenders 5/- per 
line, minimum 10/-. Each paragraph is charged separately, name and address must be counted. All adver- 
tisements must be strictly prepaid and should be edioused to FLIGHT Classified Advertisement Dept., Dorset 
House, Stamford Street, London, 8.E.1 
Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
and crossed & Co 
Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application 
Bex Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
cliarge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to “Box 0000, c/o Plight,"’ Dorset House, Stamford Street, 
London, 8.E.1 
Publishers retain the right to refuse or withdraw advertisements at their diseretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 
Vv The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service etc., if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 
Vacancies Order 1952 


POPPY DAY 


British Legion, Haig's Fund 
Pall Mall, London, S.W.1 
(Registered under the War Charities Act, 1940) 


AIRCRAFT FOR SALE 


W. 8. SHACKLETON, LTD. 


UCH water has flowed under the bridge in the last 


% few weeks. All the six Marathons of West African Applications are invited from qualified 
Airways Corporation are now sold and we look forward men for interesting and progressive 
eagerly to seeing two of them operate here under 


British Certificates on a scheduled service, and wish 
them every success 
Two of the fleet of four Bristol 170 Mk.31E freight- 
ers belonging to Aer Lingus are now sold and will 
shortly be leaving for foreign parts. 
ERE remains, however, a good selection of com- 


mercial and light peceuience to offer: 
FREIGHTERS. 
The two remaining MK.3I1E freighters from Aer 
Lingus. 
D H. HERONS 


Two used Herons Mk. 1 with se engines, propellers 
and parts, to be sold as a comp and modern operat. 


unit. 
H. DOVES. 
A y of Doves—Airline and Executive 


An unrestricted 21-seater C.47, 1830-92 engines. 


An excellent work horse, fully equipped 21-seater 
only 7000 hours—complete with extra power plants 


spares 
[sour AIRCRAFT 
The usual assortment of light aeroplanes is always with 


us but ever c ing 
Ww S. SHACKLETON, LTD., 175, Piccadilly, 


London, W.1. Tele : HYDe Park 2248/ 
9408. Overseas Cables: London. {0070 


R. K. DUNDAS, LTD. 
AEROPLANES BY DUNDAS!!! 


Fo® what purpose do you require an aircraft? For 
fr transport or personal trans ? For 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. LTD. 
COMBE DOWN, BA 


TEL: COMBE DOWN 2355/6 


freighting? For training? For aerial top dressing or 
acrial photography? For towing gliders or advertising 
banners? or the sheer joy of flying? Wherever 
in the world you are or whatever your needs, we are 
sure to have the best for the job and we will be 
pleased to quote you F.O.B., C.1L.F., or flight delivered 


AEROPLANES BY DUNDAS!!! 


DUNPAS, LTD., 29, Street, London, 
SW.1. WHI. 2848) Cables: “Dundassero, 
Piccy, London.” 


F. G. MILES, LIMITED, 


Shoreham Airport, Shoreham, Sussex, 
Shoreham-by-Sea 2301 

offer for sale the following second-hand aircraft: 

ILES M.38 MESSENGER Mk. IV with nil-hour 
Cirrus Major III engine 

ILES M.28 MERCURY four seater, 155 m.p.h 
cruising speed 

MILEs M.77 SPARROWJET twin jet single seater 


Mi-LEs WHITNEY STRAIGHT De Luxe two 
seate 


ONVERSIONS of Geminis Mks. 1A to Aries 
Standard (Geminis Mks. VII and VIII) w in- 
dividual order. Full details and prices upon re no 
4379 


CARTWRIGHT HAMILTON AVIATION, LTD. 


EPORE going elsewhere why not let this company 
with its world-wide reputation solve your aviation 
problem? We have aircraft of all types for disposal, 
one of which may be just what you are look for 
A LETTER or telephone call to the following ress 
will receive prompt and efficient attention 


282 Kensington Street, London, W.14 
WEStern 0207. Telegrams “Autavia.” (0751 


appointments in Electrical Laboratories, 
Research, Performance and Test Depart- 
ments of 


ROTOL/BRITISH MESSIER LIMITED 


This Factory is engaged on a varied 
and interestin ue ramme of RE- 
SEARCH, DI SIGN, DEVELOP.- 
MENT and PRODUCTION, relat- 
ing to Aijrcraft Landing Gear, 
Propellers, Auxiliary Drive Gear- 
boxes, Air Turbines, Hydraulic and 
Electro - Hydraulic Devices, Servo 
Mechanisms and Fuel Flow Propor- 
tioners. 


These appointments are superannu- 
able. 


The Companies’ Staff salary range 

offers attractive starting salaries and 

good prospects of future advance- 

ment. The more senior technical 

appointments carry monthly staff 

status with salary scales that extend 
into the four figure range. 


Applications should be addressed in the 
first instance to the 


Personnel Manager 
ROTOL/BRITISH MESSIER LIMITED 
CHELTENHAM RD., GLOUCESTER 


who will arran interviews with the 
appropriate Senior Technical Executive. 


DERBY AVIATION LTD. 
Aircratt and Engine Overhaul 
_ Sales Service Tuition | 
Scheduled and Charter Operators 
DERBY 
Telephone: ET WALL 12) 


We will shortly be able to accept 
FRESH CONTRACTS 
for the 
MAINTENANCE AND REPAIR 


of aircratt of mon types, while on the 
sales side we can offer a number of 
aircratt trom Rapides and Ansons to 
Tiger Moths, Magisters and Autocrats. 


Details from our Derby Works. 


LONOON OFFICE Telephone ABBEY 1345 
78, BUCKINGHAM GATE, Swit 


* 
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A large South Midlands manufacturer 

of aircraft and automobile com- 

ponents has a variety of interesting 
posts for Design Draughtsmen 


A sound engineering background 
together with previous design experi - 
ence essential 


Outstanding opportunities for promo- 
tion in a rapidly expanding organisa- 
tion Minimum salery £700 per 
annum, but higher figure paid in case 
of men with additional experience 
and qualifications The Company 
also operates a generous profit shar - 


ing scherne and provides an unusually 
wide range of sport and recreational 
facilities 


Applications, which will be treated 
in the strictest confidence, should be 
addressed to the Personnel Officer 
giving full details of experience and 
qualifications 


Box No. 7011 c/o Flight. 


The “SHERPA” 
Length 
Fiying oF 
Motoring Coat 


A warm and combort- 
able gaberdine coat: 
lined throughout soft 
sheepskin Deep lux 
urious beever-lamb 
collar, Waterproof 
interlined through- 
out 

Sices 34 to 44 chen, Length 


Price: £6.19.6 


Trade supplied 
Send Jd. in starnps for /luatreted cotelegve 
(Dept. F.) 124 Great Pore. 
tand Street, London, W.1 


Tel. Museum 43/4, Grams. 
onden 


Terma to Clubs 


Avieknt, Weede, 


AIRCRAFT FOR SALE 


YENDAIR, Croydon Airport, have pleasure in offer- 
ing all varieties of Auster aircraft.—Full details 
Vendair, Croydon Airport, Croydon $777 (0603 
| JAP hp. engine for sale. 80 since 

te overhaul 4 ©. Gautrey, Officers’ Mess, 
RA est Malling, Kent (4386 


AIRCRAFT WANTED 


AUSTER Autocar for private party. Low hours. 
good condition. Box 7078 (4365 
USTER Mk IV and V. Any condition with or 
without engines. Also spares. Pullest details to 
Box 2875 (3517 
ovr demand for good used aircraft of all descrip- 
tions is very great. Operators or owners wi 
to dispose of aircraft, acronauts 
are asked to communicate 


LTD., ‘toy Lendon, 


2848. Cables: “Dundassecro, Piccy, 


AIRCRAFT ACCESSORIES AND ENGINES 


A, J. WALTER 


yy suppliers with the stocks and who take 
the quality of parts supplied. No order 


too enall too difficult or too large 


A ]. WALTER, Gatwick . Horley, Surrey 
1420 and 1510 105/6). Cables: 
Cubeng. London (0268 


IL. TrARY and civil aircraft and engines spares 
Morris and Horwood, Lid., 9 Cavendish § . 
W.1. Tel. Langham 6467 0013 
IRCRAPT SPARES & COMPONENTS, 
Shaftesbury Avenue, London, W.1., have the 
following for sale 
ENGINES Pratt & Whitney 985s. Pratt & Whitmey 
1340s. Pratt & Whitney 1830-925 
AGNETOS: SB9-RUS, SB9-RCS, SP14-LU7. 
SF14-LU8. Pistons Pt. No. 32725. Piston Rings 
Pt. No. 31406. Rear Pt. No. 165373 
GNITION Harnesses for 1340 engines: Front Pt 
No. 165374. Crankshafts Pt. No. 31732 
ENERATORS Type P.3. Generators Type 0.2 
Generators Tyoe KX. Generators wind 
Puel Pumps Type F.10. Puel Pumps AN4101. Booster 
Purnos and Motors A4949 
G'* Engines major overhaul spares 
OUR further inquiries invited. Telephone 5 
rard 0575 
LAMENT Lam Landing and Cock Lamps, 
Generators, MI, Ol, Pi, 313, 314, plydyne, 
Inverters, etc. Super Cabin Heaters. Relays, Fuses and 
a large range of other ancillaries. British and American. 
ort amps, Lid., 239 High Holborn, 


AIRCRAFT PROCUREMENT 


ROUP CAPTAIN EDWARD MOLE. B.Sc, 
A.P .R.Ae.S. Aviation Consultant Specialist in the 

al - or disposal of all | types | of aircraft and aviation 
upon request. 8 Bren- 

Wi. Tel: PA $406 
{0403 


don Street, 


AIRCRAFT SERVICING 


EPAIRS and C. of A. overhaul for all se of air- 

craft.Brooklands Aviation. Lid., Civil Revair 
Services, Sywell Aerodrome Tel: 

Moulton 3218 [0307 


CLOTHING 


FOR SALE 


EN.7 quality 
EN 25 quality 


EN.110 quality 
% EN 160 quality 


” eorge’s Place, Glasgow, C.2. 


BARNES & BELL LTD. 


TO B.S. 


S.P.47 


AIRCRAFT SPRING WASHERS 


SPECIFICATION 


CROSS MPG. CO. (1938) LTD., COMBE DOWN, BATH 


A.P. and B.N. officers’ uniforms purchased; large 

* selection of R.A.F. officers’ kits for sale. new and 
reconditioned Fishers, Service Outfitters, 86-88 Wel- 
lington Street, Woolwich. Tel. Woolwich 1055. [0567 


CLUBS 


ERTS AND ESSEX AERO CLUB, Stapleford 
Tewney Aerodrome. M.C.A. approved ivate 
licence course. Auster, Gemini, Tiger ornet. 


essengert and Proctor aircraft. Trial lesson 35/-, 15 
miles centre of London. Central Line underground two 
Theyden Bois. bus 250 to cub. Open every day 
Tel. Stapleford 210 (0230 

CONSULTANTS 
VIATION AND ENGINEERING PROJECTS, 
Led., designers and consultants. A.R.B MoS 


approved. Alexandra Road. Hounslow. Tel. 9621. [0991 
wy. COMM R H STOCKEN, 


BROOKLANDS 
AVIATION Lrtp. 


NORTHAMPTON 
require 


SENIOR 
INSPECTORS 


for work on 
VALETTA and 
VARSITY AIRCRAFT 
Regular work and Overtime 


APPLY TO 


BROOKLANDS AVIATION LTD. 
Buttocks Booth, Moulton, Northampton 


LIMITED 
require 
Senior and Intermediate 
STRESS ENGINEERS, 
Senior and Intermediate 
DESIGN DRAUGHTSMEN 


and other Technicians at their London, 


Applications will be welcomed from ex- 

perienced technicians who are keen to 

join an exponding organisation 

on interesting ond important projects of 
an advanced nature 

Assistance with accommodation can be 

given to those selected for work at 

Osborne 

Interviews may be arranged in London 
and in other centres 

Pease. send brief particulors ( ting 

ref. F/42) to the Personnel 

Sounders-Roe Limited, East Cowes, Le.W. 


7a House, 109 Jermyn Street, 
London, Tel.: Whitehall 8865 (0419 


- wa 
MARSHALL 


- 
AIRPORT WORKS CAMBRIDGE 


AIRFRAME FITTERS 
REQUIRED 


for long term employment on a 
variety of multi-jet and turbo- 
prop aircraft. 


Single lodging accommodation 
available. 
* 
Address all applications to 


EMPLOYMENT OFFICER 


| DESIGN = — 
DRAUGHTSMEN 
| 
| SAUNDERS-ROE 
| 
on 
| 
No, 903 
= 
| 
| 
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STRESSMEN 


Applications are invited from qualified 
men for interesting and progressive 
appointments in the Stress Office of 


ROTOL/BRITISH MESSIER LIMITED 


The Factory is engaged on a varied 
and pee of RE- 
SEARCH 1G DEVELOP- 
MENT and PRODUCTION, relat- 
ing to Aijrcraft Landing Gear, 
Propellers, Auxiliary Drive Gear- 
boxes, Air Turbines, Hydraulic and 
Electro - Hydraulic Devices, Servo 
Mechanisms and Fuel Flow Propor- 
tioners. 


These are superannu- 
a 


The Companies’ Technical Staff 
salary range offers attractive starting 
salaries and good prospects of future 
advancement. The more senior tech- 
nical appointments carry monthly 
staff status with salary scales that 
extend into the four figure range. 


* 


Applications should be addressed in the 
first instance to the 


Personnel Manager 
ROTOL/BRITISH MESSIER LIMITED 
CHELTENHAM RD., GLOUCESTER 


who will arran interviews with the 
Chief Technician. 


CONTACT LENSES 


ODERN CONTACT LENSES CENTRE, 7 (D.1), 
Endsleigh Court, W.C.1. Deferred Terms. 
Booklet sent. [0342 


GLIDING TUITION 


WINTER GLIDING COURSES 


[NTENSIVE beginners’ weekly instructional courses 
Conversions on to Olympias for glider pilots in 
we Write sham Glidi 

Centre, Alton, Hants (4360 


HANGARS 


ELLMAN ar for sale, 95 ft. by 175 ft 19 ft 
excellent ition, covered galvanised sy -fix 
Steel sheets. F ar adjustable in size. Much below 


day cost agents 
.» Hobart House, London, 8.W.1 


MISCELLANEOUS 


NISSEN TYPE HUTS 
AU sizes. Ex-Stock. 
NEw curved sheets to suit all types. 
GTRIFFING and Resheeting service 
stock in the Country 
Lowest Prices. Prompt Dispatch 


Wwe Queensbury, Bradford. Tel.: 


PACKING AND SHIPPING 


and J. PARK, LTD., 143-9 Fenchurch St., B.C 
Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry [0012 


PHOTOGRAPHY 


Applications are invited from ex- 

enced Aecrodynamicists to fill the 

ollowing senior positions in the 
Aerodynamics Office : 


(a) General Acrod 
The positions will involve work 
on stability and control of cur- 
rent and projected subsonic and 
supersonic aircraft. 


Internal Aerodynamics 

This work includes all theoretical 
and design aerodynamics on 
intakes, ducts, etc. 


Aerophysics 
This work includes basic 
theoretical and simulator studies 
on aircraft servo-mechanisms 
such as autopilots, auto- 
stabilisers, etc. 


(d) Project Performance Analysis 
The work covers all aspects of 
performance estimation on cur- 
rent and future projects and 
includes the use of digital com- 
putational methods. 


Applications for the above positions 

should preferably have an Honours 

Degree or equivalent in Engineering 

or Mathematics, and at least two 

years’ experience in the particular 
field of interest. 


Applications, stating age and ex- 
perience, to: 
Chief Designer, 
A. V. ROE & CO., LIMITED, 
Greengate, Middleton, Manchester. 


AIRWORK GENERAL TRADING 


COMPANY LIMITED 
BLACKBUSHE AIRPORT 


have vacancies for the following staff 
for employment at Blackbushe and 
London Airport: 


1. Engine Fitters, preference given 
to applicants with Hercules and 
Pratt and Whitney experience 

. Airframe Fitters, preference given 
to applicants with experience on 
Hermes, Viking aircraft 
Aircraft Electricians 
Instrument Mechanics. 


Radio Mechanics. 


Licensed Engineers and Inspectors 

1. “A” licensed Engineers with 
Hermes, Viking, Dakota and 
DC.4 endorsements 
licensed Engineers with Her- 
cules and Pratt and Whitney 
endorsements 

. Licensed Electrical Engineers and 
Inspectors 
Licensed Instrument 
and Inspectors 
Licensed Radio Engineers with 
“A” endorsements 


Applicants should write giving de- 
tails of past experience to the Works 
Manager, Airwork General Trading 
Compony, Ltd., Blockbushe Airport, 
Comberley, Surrey. 


Engineers 


IRCRAFT cameras K20, K24, F24, P52, etc. We 
have large stocks equipment, ingoding controls, 
mounts, lenses, 
ARRINGAY PHOTO SUPPLIES (PM), 423 
Green Lane, N.4. MOU. 2054 (0233 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


Tt Air Transport Advisory Council give notice that 
they have received the under-mentioned applica- 
tions to operate scheduled air or 2 
From Derby Aviation, Ltd., of Derby Airport, 
Burnaston, near Derby 
PPLICATION No. 659. For « Seasonal U.K 
Internal Service to be operated with Marathon 
and Rapide aircraft for the carriage of ssengers 
between Derby, Nottingham (Tollerton), Elstree and 
Bem bridge (she of Wight) at a frequency of two to 
four return flights daily from Derby and Nottingham 
and two to eight return flights daily from Elstree during 
the season from April to September inclusive cach year 
for a period of seven years commencing April, 1956 
F° the following Seasonal Inclusive Tour Services 
conjunction with Midland Travel Agents 
the carriage of passengers for a period 


“APPL Ac ATION No. 660. For a service to be oper- 
ated with Dakota and Marathon aircraft between 
(Tollerton), Birming and 
(Wahn) at « of one return 
fake oa to be operated on s, during the 
season from April to September yo we cach year, 
commencing April, 1956 
PPLICATION No. 661. For a service to be oper 
ated with Dakota and Marathon aircraft between 
Derby, Nottingham (Tollerton), Birtningham 
Biarritz at « frequency of three to five return flights 
weekly, to be operated on Fridays, Saturdays and 
Sundays during the season from April to tober 
inclusive each year, commencing April, 1956 
PPLICATION No. 662. Por a service to be oper- 
ated with Dakota and Marathon aircraft between 
Derby, Nottingham (Tollerton), Birmingham and 
nee = ager at a frequency of three to five return flights 
week to be operated on Fridays, Saturdays and 
Sundays during the season from April to October 
inclusive cach year, commencing April, 1956 
PPLICATION No. 663. For a service to be oper 
ated with Dakota aircraft between Derby, Not 
tingham (Tollerton), Birmingham end Basle at « fre 
quency of one to two return flights weekly, to be 
operated on Pridays, during the season from May to 
September, inclusive each year, commencing May, 1956 
at top of column |, page 32) 


AERODYNAMICISTS 


Applications are invited from qualified 


men for and progressive 
appointments in the Stress and Perform- 
ance Sections of 


ROTOL/BRITISH MESSIER LIMITED 


The Factory is engaged on a varied 
and ramme of RE- 
SEARCH DEVELOP. 
MENT and PRODUCTION, relat- 
ing to Aijrcraft Landing Gear, 
Propellers, Auxiliary Drive Gear- 
boxes, Air Turbines, Hydraulic and 
Electro - Hydraulic Devices, Servo- 
Mechanisms and Fuel Flow Propor- 
tioners. 


These appointments are superannu- 
able 


The Companies’ Technical Staff 
salary range offers attractive starting 
salaries and good prospects of future 
advancement, The more senior tech- 
nical appointments carry monthly 
staff status with salary scales that 
extend into the four figure range. 


Applications should be addressed in the 
first instance to the 


Personnel Manager 
ROTOL/BRITISH MESSIER LIMITED 
CHELTENHAM RD., GLOUCESTER 


who will ome interviews with the 
hie "Technician. 
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PUBLIC ANNOUNCEMENTS 


(Continued from foot of column pay 31) 
roe Hunting-Clan Als Transport of 72, 
more Street, London wl to for the follow 
Seasoma) Inclusive Tour Services to be operated wih 
Viking eircraflt in conjunction with Wayfarers Travel 
Agency, Lad. for the carr of passengers for « 
tied of ome year, commenc June, 1956 
PPLIC ATION No. 664 or « service between 
Leadon Airport and Milan, for members of the 
Holiday Fellowship, Lid. and the Co operative Holi- 
days Association, «t « frequency of one return flight 
formightly to be operated on Sundays during the 
period 10th june w Ind September, los 956 inclusive 
PPLICATION No. 665. Por « service between 
Lendon Airport and Perpignan at « frequency of 
one return flight for intly to be tated on a 
during the period ted June August, 
inclusive 
PPLICATION No. 4862/1. Prom Eagle Aviation, 
Led., of 29, Clarges Street, London, W.1, for an 
amendment to the terms of approval of the Seasonal 


Inclusive Tour Service which the Company are con- 
ditionally approved to operate between Le (Black - 
bushe) and Piss (Sen Giuste) at « freq of we 


return flights weekly during the period | st y, 1956 
to }iet October, 1956 inclusive, so as to increase their 
frequency to four return ee weekly 
ftom B.KS. Air Tran Lad, of 1, 
bene High Street, Le w 1, for the Pa 
Seasonal Inclusive Tour mee to be operated wit 
Dekots and Viking aircraft in conjunction with Sky 
Tourist Services td. for the carriage of passengers 
and supplementary freight during season from 
April t© October inclusive each for « period of 
seven years commencing int May, 1956 
PPLICATION No. 666. For « service between 
Southend and San Sebestian at « freq of one 
return flight weekly, to be operated on Fridays or 
Seturdays 
Af ICATION No. 667 
Southend and Pe 
frequency one return 
on Monda 
OM Lad., St. Peters Airport, 
ersey, Channel Islands: 
PPLICATION Ne 668. Por « Seasonal U.K 
Internal Service for the carr of passengers, 
supplementary freight and mail with Avro XIX and 
sibly with Dekows or Twin Pioneer aircraft between 
ereey and/or Guernsey and Bembridge (isle of 
ight) and/or Portsmouth end/or Luton and/or 
Cambridge, at an initial fre of three return 
flights weekly increas furt in accordance with 
traffic demand dur to September 
each year seven years from 
let May, 1956 
A™ ICATION No. 669. For a Seasonal Inclusive 
Tour Service for the carriage of passengers and 
freight with Avro and possibly 
Dakota or Twin Pioneer aircraft in conjunction 
with Jersey and Channel Islands Holiday Tours, Lid., 
between jersey end Guernsey and London (Black 
bushe) at « mequeney of up to 10 fights daily to be 
operated on Frida Saturdays and Sundays dur 
the season from Kay to September inclusive « 
7 for « period of seven years from int May, 1956 


Por « service between 
and/or Barcelona at « 
* weekly, to be operated 


{ESE applications w be considered the 

Counell under the Terms of Reference issued 
to them by the Minister of Civil Aviation on 40th July, 
1952. Any representations or objections with regard 
to these applications must be made in writing, stating 
the reasons and must reach the Council within 14 days 
of the date of this advertisement, addressed to the 
Secretary, Air Transport Advisory Council, 3, Dean's 
Yard, London, 5.W.1, from whom further details of 
the applications may be obtained. When an objection 
le application by another air transport 
company on the grounds that they are copying 
operate the route of part of route in question 
par re if not already submitted to the Council 

id reach them within the period allowed for the 
making of representations of (4389 


PUBLIC APPOINTMENTS 


INISTRY OF SUPPLY requires Engineers (acro- 
neutical, mechanical, electrical) at various ex- 
establishments chiefly near Farnborough, 


Amesbury, Wilts., Aylesbury, Bucks., Bedford 
and « London headquarters, for research and de- 
velopment work “he uided weapons, rockets, gas tur- 
bines, armoured t vehicles, and sircraft and 
aircraft equipment fight test work. Quals 

Higher School Cert. (Science) or equivalent. An 
LN or past degree in may be an ed- 
vantage and some experience in the duties indicated is 
desirable. Salary acoording t age, experience, etc., 
within ranges Assistant Experimenta! ( or £320 10s 

te £700 (Lenden £306 108. w £670 

Eaperimental Officer (min. age 26)— £790 

te £960 (Londen), £745 to £920 (Provinces Women's 

salary subject to equal pay scheme. A; ation forms 

from M.L_N.S., Tee al and Scient Register (K), 

26, King Sereet, London, §.W.1, quoting C771 
4 


TUITION 


LSTREE 4 cCLU Aerodrome 


advanced ‘te south. Instructors’ courses, 

ie engine conversions, instrument and night flying 

cA-s oved course for the 
Phone: Elstree 3070 (45 


Gas 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 


FOR 


AIRCRAFT 


DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 
Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical Experience. 


Also 


STRESSMEN 


(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 


The conditions of employmient are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 


SENIOR 
TECHNICAL APPOINTMENT 


As a result of the continued expansion 
of the new Design Office, in Central 
London, the Bristol Aerop! Cc 
is inviting applications for a Senior 
Technical Appointment. 


mement is that of Deputy in 
m4 ‘ae section responsible for 
the structural analysis of various aircraft. 
Experience in this field is essential, com- 
bined with some experience of staff 
supervision at Section Leader level. 


A degree in Engineering, Mathematics 
or Science or an equivalent 
qualification is also necessary. 


Applications, outlining details of ex- 
perience, qualifications and present 
salary, quoting LDO/JF.9, should be 
addr to the Personnel Manager, 
The Gristo! Aeroplane 
Limited, Aircraft Division, Filton 
House, Bristol. 


(I) TECHNICAL INSTRUCTORS 


(Airframe and Electrical) 


for Aircraft Servicing School; must 
have had good technical training, 
sound practical experience in the 
maintenance of modern aircraft, and 
be capable of lecturing, drawing 
instructional diagrams and compiling 
lecture notes for the use of students. 


Applications, quoting date and prefix 
letter of advertisement, to: 
Employment Manager, 
VICKERS-ARMSTRONGS 
(AIRCRAFT) LIMITED 
Weybridge Works, Weybridge, 

Surrey 


Junior Female Mathematicians 5 


Young ladies with G.C.E. advanced level in mathematics required » 
to assist mathematicians in interesting work in Aircraft Design Office. a 
Good commencing salaries according to age and qualifications. s 
FIVE DAY WEEK 
We shall be pleased to discuss this work in a personal interview. Please 7 
write in the first instance to:— The Personnel er w 
HAWKER AIRCRAFT LTD. 


Canbury Park Road, Kingston-on-Thames, Surrey 


— 
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SENIOR DESIGNER 


A Senior Designer is required to take charge of a section of an important 
Company, engaged in the design and development of major guided 
weapon projects, devoted to the mechanical aspects of this subject. 


Applicants should possess a university degree or equivalent qualifica- 
tion, and have had considerable experience in the design of aircraft 
structures. Ability for original thinking is essential. 


Applications will be treated in strictest confidence, and you are invited 
to apply in the first instance to the 


Staff Employment Officer, Box No. 6624 c/o Flight. 


Two vacancies exist in an important Company, engaged in the design 

and development of major guided weapon projects, for Electronic 

and Electrical Engineers with a degree or equivalent qualifications, 

and a minimum of seven years experience in either research and 
development or design. 


These are senior posts and carry considerable responsibility. The work 
covers a wide field in communication systems, electronic instrumenta- 
tion, and the overall electrical design of guided missiles. 


Applications will be treated in strictest confidence, and should be 
addressed in the first instance to the 


Staff Employment Officer, Box No. 6625, c/o Flight. 


TUITION 


AIR SERVICE TRAINING 


| 
, comprehensive equipment 

| i and | facilities within the School 

ensure the soundest training for an Aviation Career. 


M.T.C.A. APPROVED 


4 A 


courses in primary, in and training 
for pilots, navigators, = officers and maintenance 
engineers 

HELICOPTER COURSES 


for private and I ti Details available 
from The 


AIR SERVICE TRAINING, LTD. 
Hamble, » 3001/9. 
Southampton Hample 


THE COLLEGE OF AERONAUTICS 
A Course of Lectures on 
“AN INTRODUCTION TO ENGINE SYSTEMS” 
will be given at the College from 


MONDAY, 2ist November to FRIDAY, 
2Sth 


HIS course on subsidiary systems is intended 
primarily for draughtsmen, technicians, and others 
who wish to obtain an overall knowledge of the subject. 
ABORATORY and test bed demonstrations will 
an important part 
pees for the course are: 
Tuition Pee. £10 10 0 


at the 


LONDON SCHOOL OF AIR NAVIGATION 


LL subjects for professional pilot or 

licences and ratings embracing handomin ech- 
nical, Simulated and Flying aspects. Full-time 

: also short periods. Home-study excellent 


tive 
33 OVINGTON KNIGHTSBRIDGE, 
LONDON, 8.W.3. KEN. 822 
FLYING BASE: CROYDON AIRPORT. [0277 


CIVIL PILOT/NAVIGATOR LICENCES 


Contact the = for details of Classroom and 
Postal Tuition « 
CAVIGATION ws. 
Central Cham’ /way, London, 
Phone! Hallng 6949 (0249 


URREY Piying Club, Croydon Airport, M.C.A. 
approved Ly * licences. Open seven 
CL UB. Burna Airport, 
0 ston 

the ives school for and 
training in the Midlands. M.T.C.A.-approved 30-hour 
course for “the PPL. Full catering and residential 
Bewall 323 


CHIEF PROJECT DESIGNER 


An important Company engaged in the design and development of major 
guided weapon projects require a Chief Project Designer for work on 
future designs. 

Applicants should have a degree, and preferably have had some post- 
graduate training. At least seven years’ experience is required on either 
aircraft or guided weapons project design work. 

This post is a senior position of considerable responsibility, and carries 
a high salary. Applications will be treated in strictest confidence, and 
should be addressed in the first instance to the 


Staff Employment Officer, Box No. 6693, c/o “Flight.” 


ace Phone; 
Brochure giving details 
branches sero eng. covering A.P.R Ke. "MOA 
exams, etc. Also courses for all other branches of 
Writes Dept. F 
4. (Associated with H.M.V if 
THEND-ON-SEA Municipal Air Centre and 
Plying School. Comprehensive flying training for 
s’ licences, ratings and endorsements. Special 
i ities for instruments, night-flying and commercial 
te clicences No entrance fee of subscriptions, 
30-hour course 
MUNICH . Airport, Southend-on-Sea, Hesex. 
$6204 (0453 
P.R.Ae.S., AR.B.Certs., etc., on 
* ‘no pass, no fee” terms, over 95 per cent suc- 
cesses. For details of exams and oud all +4 
of aeronautical work, navigation, 
144 handbook free B E.T. (Dept 
it's Lane, London, W.4 
[ to fly for £26. Instructors’ 
instrument flying for £3/5/- per hour, N 
flying £4/5/ hour. Residence 5 gns. we 
Approved M private pilot's course. 
Specialized course junior commercial pilot's licence. 
Wilshire School of Pilying, Lid., Thruxton Aero- 
or. Andover, Hants. Tel. Weyhill 352. (0255 
STICAL, Comprehensive full-time tech- 
nical and practical training for careers in all 
branches of aviation engineering Diploms course leads 
to interesting executive appointments in civil aviation 
design and devele nt, mainten- 
ance, etc. mended courses to prepare for 
and A.M.1.Mech.E Write for pros 


in Charge, of Aer tical 
ALY $.W.3. Paxman 0071, 


28 1955 FLIGHT 33 
full board £710 0 
Forms of enrolment can be obtained from The = 
College of Aeronautics, Cranfield, Bletchley, Bucks. ace 
(4388 
MINISTRY APPROVED COURSES 


SITUATIONS VACANT 


The — answering these advertise- 

ments must be hrough the. lo local office of the 

Ministry of Labour and National Service, etc., if the 

applicant man aged 18-64 or woman aged 18-59 

inclustoe, unless he or she or the employer is excepted 

from the provinons of of Vacancies 
952 


THE ENGLISH ELECTRIC CO., LTD. 
Stevenage, Herts. 
invite applications for the following positions 
SENIOR METHODS ENGINEERS 


PPLICATIONS for these positions are invited 
from Senior Methods Engineers who are fully 
experienced in one of the following types of work as 
applied to prototype of medium quantity production 
(a) Manufacture of Structures (Airframe) 
(b) Manufacture of Instruments 
(¢) Manufacture of Biectronic Equi 
HESE senior appointments bear the responsibility 
for reviewing designe for ease of manufacture, 
forward planning and investigation of methods of 
production 


PLANNING AND ESTIMATING ENGINEERS 


A NUMBER of vacancies exist in the Production 
Eingineering Department for Planning and Esti 
mating with experience in light-medium 
engineering. Applicants should have served «a full 
apprenticeship and should preferably possess H.N 
or MS 
HESE positions carry attractive salaries with ay 
cellent prospects for those —— initiative 
pension scheme is available after a ifying et 
and housing assistance can be given in most cases 
Replies should be addressed to ‘Dept C.P.58., 336/7 
Serand, London, W.C.2, quoting Ref. No 
4 


D. NAPIER & SON, LTD. 
FLIGHT DEVELOPMENT ESTABLISHMENT 
Luton Airport 
AERODYNAMICISTS 


ACANCIES exist for Aerodynamicists in Senior 

end Junior poets both for analysis of future pro 
jects and estimations and analysis of results of os 
and performance tials now being done. Sim 
experience desirable, but experience and qualifications 
relating to areodynamics on other — will be 
considered, with good basic tions. Appl 
with full particulars to Dept. C.P.S. 336/7 Strand, 
W.C.1, quoting Ref. No. 13685 (4366 


ADMINISTRATIVE POSITION 


open to qualified licensed and high 
engineer used to hand aff and public, with 
good organising ability and business acumen Excellent 
prospects for right man in leading aircraft operat 
company including air charter, sales, maintenance —~ 
flying school. Remuneration will include bonus, paid 
overseas leave and Apply 
and copies tes 

wal, Lid., Box 1951, Colony, 


A™ Pilot required by 


ALKLAND ISLANDS GOVERNMENT for one 
tour of 2 years in first instance. Commencing 
salary according w rience in scale (including ex- 
patriation allowance) £900 rising to £960 a year. Pree 
passages for officer and wife and assistance towards 
children’s passages. Purnished quarters available at 
low rent. Liberal leave on full salary Candidates must 
hold « current U.K. C.P.L. and R/T licence and have 
had 1.000 hours as pilot-in-charge preferably on single 
engine sircraft. Seaplane or flying-boat experience an 


advancement. 


5 day week 


FORDHOUSES : 


H. M. HOBSON LTD. 


have vacancies for 


TECHNICIANS 


interested in the development of several advanced projects dealing 
with fuel systems for gas turbines, ram-jets and rocket motors. 


These posts carry good salaries and offer outstanding prospects of 


Restaurant 


Sports and social facilities 


Write stating age and full particulars of education and experience to: 


H. M. HOBSON LTD. 
WOLVERHAMPTON 
STAFFS. 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


have vacancies for 
AIRFRAME INSPECTORS 
ELECTRICAL INSPECTORS 
Modern Houses available for appli- 
cants fulfilling specific requirements. 
Hostel accommodation for single men. 


Long-term employment available on a 
variety of Multi-Jet and Turbo-Prop, 
Service and Civilian Aircraft. 


Address all applications to 
PERSONNEL MANAGER 


Applications invited from men for 

employment as Planning Engineers. 

A light engineering background is 

essential, with preferably a know- 

ledge of Air Ministry modification 
procedure. 


These positions are pensionable, and 

commencing salaries will be paid 

according to age and experience. 
Applications to: 

Personnel Officer, 
HAWKER AIRCRAFT LIMITED 
Conbury Park Road, 
Kingston-on-Thomes, Surrey. 


edventage but not essential a6 conversion to pl 
class can_be arranged in Colony if necessary The 
officer will be required to fly single engined seaplanes 
on internal passenger, freight, 
services. Write to the Crown Agents, 
Lenden, State age, name in block letters, 
full qualifications end experience and 
MIB /42880/FR 
HIEP Piying Instructor, C 
licence for fying club Box rise, 
AUNDSERS-ROB, LTD. have vacancies in 
Aerodynamics Department at Osborne, 1.W. for 
technicians 


PPLICATIONS will be welcomed from young men 
of at least Ordinary National Certificate standard 
who are keen to be employed on interesting work S 
an edvenced nature in the Wind Tunnel or Fi 
Test section. Pacilities are available in the district 
Higher Netional Certificate courses to ae taken 
A SISTAN with acc fatix 
Details ot age, qualifications, a 
for National Service, salary and 44, 


should be addressed to Officer, Saunders- 
Roe, Bast Cowen [4396 


HAWKER AIRCRAFT (BLACKPOOL) LTD. 
have vacancies for 


PROCESS PLANNING ENGINEERS 
FOR AIRCRAFT ASSEMBLIES AND DETAIL MANUFACTURE 


Applicants must have served full apprenticeship and have wide 

experience of modern aircraft engineering processes. 

wages for capable men. Pension scheme and welfare facilities. 
Apply giving age and full details of experience to: 


Personne! Officer, Hawker Aircraft (Blackpool) Ltd., 
South Shore, Blackpool. 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


ABRODTNAMICISTS capable of taking « position 
of leading responsibility in the high speed section 
of the Design Department at Osborne are invited to 
write without delay to the address below 
T= selected will work on a progressive 
programme supersonic designs, interesting 
wos projects a associated physics and engineering 
lems. He will have te qualifications to 
igher Degree standard and adequate applied 
experience. An attractive salary, prospects, 
with b Participation in assurance 
—y = schemes are among the advantages which 


red 
Me fe ATIONS (q Ref. F/47) should be 
addressed to Per Officer, Soundese-See, 
4 


Cowes, LW 
Ex-R.A.P 
Lanca 


-TIME flying instructor wanted 
~ private pilot instructors considered. - 
shire Aero Club, Barton Aerodrome, Eccles, Man 


chester 
ADIO OFFICERS re 
lst class licences. 
Apply Morton 


717 
KC EPTIONAL opportunity for experienced inspec- 
tor or licensed engineer for new airframe /engine 
¢s stores. Apply in confidence. Acroservices, Ltd., 
Croydon Airport (4381 
Test and Laboratory Engineers required for gyro 
and electro mechanical instruments. Apes stat- 
ing age, experience and salary required to S rown 
.. Shakespeare Street, Watford, Herts. (0147 
IRWORK have a vacancy for a Supplies Controller 
to take charge of ae ess and stores 
departments at Bilackbushe ive, energetic 
persons with considerable previous experience and 
proved ability in a similar capacity with an airline or 
aircraft manufacturers should apply. Apply in writing 
with fullest details of past experience to the Works 
Airwork General Trading Co., Led., Black- 
, Camberley, Surrey. [4367 


The following 


SENIOR APPOINTMENTS 


will be made shortly and applications 
are invited from those having the 
necessary qualifications. 


1. SENIOR MECHANICAL ENGIN- 
EER. To develop a variety of hydraulic, 
pneumatic and electro-mechanical de- 
vices. Applicants, who should be gradu- 
ates, must possess first-class experience, 
preferably in the aircraft ‘teid. 


2, SENIOR TEST METHODS ENGIN- 
EER. To advise on methods of testin 
all aspects of weapons during bot 
development and production phases and 
to play a leading part in actual design of 
test gear. The applicant should have 
experience in this or an allied field 
and should preferably be a graduate in 
electrical engineering altho this is not 
essential. 


SENIOR ELECTRONIC ENGIN- 
EER. To investigate a wide field of 
problems in weapon systems design and 
to recommend development policy. The 
problems will include fire control equip- 
ment, power distribution and tempera- 
ture control systems in addition to 
purely electronic subjects. The applicant 

uld be of graduate standard. 


4. TRIALS TEAM LEADERS. To lead 
teams engaged in the execution of G.W. 
trials. Applicants should possess 
technica! qualifications, preferably with 
an electronic background. Experience 
in a similar field or in the aircraft 
industry an advantage. 


These situations offer t scope and 

interest to suitable applicants and a first- 

class career in a new and 
industry. 


tions, quoting date of advertise- 
reference G.W. to 


Employment Manager 
VICKERS - ARMSTRONGS 
(AIRCRAFT) LIMITED 
Weybridge Works, Weybridge 
Surrey 


IGNERS and Draughtsmen of all grades re 
quired for interesting work on gas turbine projects. 
Salary commensurate with experience and abilit 
Please write, Ref. D.38, Centrax Power Units ts 
Victoria Road, Feltham, Middlesex. 
VELOPMENT engineers and re 
quired in research department of a well aa 
firm of precision engineers, particularly for work in 
—— with servo systems, small precision motors, 
gyrose instruments. Apply stating age, ex- 
rc salary required to 5. G. Brown, Led., 
Street, Watford, Herts (0146 
ATEFIXERS required for aircraft details and 
assemblies. Applicants must have a engin - 
eering background and be experienced ratefixers 
Good — 4% and working conditions Pension 
scheme A in confidence to Personnel Officer, 
Hawker Aberatt (Blackpool), Ltd., South Shore, 
Blackpool (4392 
lA ACANCY exists for a Technical Instructor to 
lecture on Pilots’ Technicals and Flight Engineers 
“A” Licences on Hermes, Viking and Dakota aircraft 
Apply in writing giving fullest details of previous 
appointments in similar capacity and past experience 
to the Works Manager, Airwork General Trading 
Co., Ltd., Blackbushe Airport, Camberley, 


RMSTRONG SIDDELEY MOTORS sunlit a re 
quire experienced checkers and weight estimators 
in their Aero Engine Drawing Office. Good salaries 
commensurate with age and experience, also super 
annuation and insurance scheme.— Applications giving 
full details to Technical Personnel Manager, Arm 
strc Siddeley Motors, Coventry, quoting Reference 
‘CHECK’ [4390 
AmcRaArT instruments manufacturers have a 
vacancy in their Technical Sales Office for a keen 
man age 25-30 of good education and preferably with 
aviation or general engineering background. Interest 
ing work with good commencing salary and — 
‘ospects. Five-day week. Pension scheme 
ef. SSE/PLI, S. Smith and Sons (England), oe” 
Cricklewood, N.W.2 {4 4397 
NGINEER required, 25/30 years of ec, for 
development department of medium sized engin 
eering company situated in Welwyn Garden City, 
Herts. Applicant would be required to work with 
existing team in the physical testing laboratory of this 
com y conducting material strength tests and com- 
ing statistics. Applicant must have at least his 
N.C. with a good engineering background. This 
offers geod prospects with suitable 


pen 
, [4384 


. 7190, 


Applications are invited from qualified 

men for interesting and progressive 

appointments in the Design a Detail 
Drawing Offices of 


ROTOL/BRITISH MESSIER LIMITED 


This Factory is engaged on a varied 
and interesting programme of RE- 
SEARCH, DESIGN, DEVELOP.- 
MENT and PRODUCTION, relat- 
ing to Aijrcraft Landing Gear, 
Propellers, Auxiliary Drive Gear- 
boxes, Air Turbines, Hydraulic and 
Electro - Hydraulic Devices, Servo 
Mechanisms and Fuel Flow Propor- 
tioners. 


These are superannu- 
able, 


The Companies’ Technical Staff 
salary range offers attractive starting 
salaries and good prospects of future 
advancement. The more senior tech- 
nical appointments carry monthly 
staff status with salary scales that 
extend into the four figure range. 


Applications should be addressed in the 
first instance to the 
Personnel 
ROTOL/BRITISH MESSIER LIMITED 
CHELTENHAM RD., GLOUCESTER 
who will arrange interviews with the 
Chief Designer. 


and Intermediate Draugh ired 
for design and detailing of automobile and aircraft 
cquipment Above A rates paid to men with 
dd mechanical ineer Write Box 
rors, LPH, 55 Se rtin's 2. (4383 
LIGHT ineers required for Viking. and 
Viscount aircraft. “A” 
and “C” licences on at least one of the — t 
Good pay and conditions. Write Box No. F 918, Le, 
55 St. Martin's Lane, London, W.C.2 {43 
ANTED, DRAUGHTSMEN to design in alu- 
minium for sales development. Must possess 
Higher National Certificate in Mechanical Engineer- 
ing. Location Banbury. Good working conditions 
and pleasant surroundings. Attractive starting salaries 
offered up to £800 p.a. with prospects of promotion 
from drawing board. Pension plan in operation. Send 
brief details of qualifications and experience to 
Northern Aluminium Co., Ltd., Bush House, Ald- 
wych, London, W.C.2 (0348 
ENIOR Mechanical uired for rapidly 
expanding light engineer sation epecialis 
in fastening devices as used throughout the aircraft 
and commercial industries. The appointment involves 
the responsibility and management of a division of the 
Engineering Department and activities will cover all 
phases of development, material research, new pro- 
duct design, tool design and production engineeri 
functions. Applicants having experience of such wor! 
would be preferred but the following qualifications 
are essential: good general education, apprenticeship 
followed by prectical work, experience covering wide 
variety of processes, engineering degree and H.N.C. or 
equivalent. The post offers an excellent opportunity 
and scope for advancement to man with flair for develop- 
ment and having organising ability. Age 28-35 years. 
Staff pension scheme Factory situated at Welwyn 
Garden City, Herts. Commenc approximately 
£1,200 per annum Ih ‘Particulars of 
education and career order wo Box 
No. 7175. (4377 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


DESIGN AND DRAWING 
OFFICE 
Modification, Trial Installation, 
and Development Work 


including radar and electronic 
installations on 


MULTI-JET & TURBO-PROP 
AIRCRAFT 
SENIOR DRAUGHTSMEN 
INTERMEDIATE 
DRAUGHTSMEN 
STRESSMEN 
WEIGHTS ENGINEER 


TECHNICAL AUTHORS 
(Electrical) 


TECHNICAL AUTHORS 
(Radar and Radio) 


MODERN OFFICES AND 
EQUIPMENT 


ASSISTANCE GIVEN WITH 
HOUSING 


EXCELLENT SALARIES AND 
PROSPECTS 


pplications, with full details, 
uding dates aveilable for inter- 
view, to:— 


PERSONNEL MANAGER 


red for service oversea 
mmodation and liber aq 
Air Services. Cro 
oh 
Avoli 
Ne 


FLIGHT 


SITUATIONS VACANT 


SITUATIONS VACANT 


BOOKS, ETC. 


ILROOM endent required by medium 
sized engineer company manufacturing small 
precision components. Applicants must have exten 


sive experience of general jig and tool, press tool and 


epecial purpose machine manufacture, together with A 


know lex 


ge of modern twol —— technique. Staff 
son scheme existence 


sory situated in 


NSTRUCTOR required, two lecture on basic airframe outing of 
originals ish 


subjects Kaowledge 


procedure essential 


UALIFIED Alrcraft 
Possession of valid A., 


ciwyn Garden City, Herts. Box No. 7191 (4385 | Auster variants essential Salary 


HIEP technician and other senior technical staff 
required for new liquid rocket motor team now 
recruited in the idiands ates 
should give full paryiculars of experience, which should 
have been im the light eaotpoosine Sete and preferably 
on performance work Sut 


ications to Box 7231 (491 
ANUPACTURERS of gas turbine * have 


between £E.000 and ££.1,050 per annum 
T'wo months’ paid leave in U.K. annuall 
Applications peerenes, accommodation and meals 


o. 1140) pine | particulars 


Manager 
applicants would | Cambridge. 


© set aircraft 


degree in engineering or mathematics 


engine 
vecancies for mechan engineering draughts- 
men interested in installation des Ordinary National 


SITUATIONS WANTED 


IG Motorist: His at 


Certificate or Higher National Certificate in Mechan 
kcal Engineering an advantage although not essential 
Age limite 19 ‘, Positions hold good prospects for 
young men willing to learn and work hard with com- 
meneurete salaries and pension scheme. Apply to 
Technical Personne! Officer quoting reference “Instal- 
lation” to Box 6762 (4306 
Vv. ROB & CO., LIMITED, heave « vacancy in 

« the Plight Research and Development De 
ment at their Woodford Aerodrome for an en er 
to be responsible for structural flight tests ppli- 
cants must have « good scientific background and 
first-hand experience of modern methods of structural 
testing. Will s8 to fly is an essential qualification 
This ls & mew post, created by the expansion of the 
Depertment, and offers excellent prospects to a suit 
ably qualified man. Applications stating past ex- 
rience, etc., to the Chief rinvendent Plight 
Kervearch and Development, A. V Limited, 
Woodford Aerodrome, Cheshire (4211 


Peace and by Cc 


EELANCE airframe L.A.B. available. Flying 
school, experimental, airline experience. Satis- 
~—Box 7232. (4394 


racing driver of = 


(4380 | notable successes in the golden days of trials and road 
between the wars. The au includes his wer 


*, as they seemed just « continuation 


BOOKS, ETC., WANTED 


NY Aviation books and mates, 1999-45. especiall 
narrat 1939-45 4 


- list of deals 


Toronto, 5, 


Dy 
"(4228 


P.R.G.S. Shows how 


ise, 


photo- 
aircraft— 
rare types—in 14 loose-leaf albums. £15 0.2.0. 


recognition 
£5 o.n.0, Box No. 7074 [4362 


“(ASH From Your Camera,” by Arthur Nettleton, 
amateur 
be made to pay for itself by the sale of pictures to 
magazines, 


ELECTRICAL DRAUGHTSMEN 


Applications invited from draughts- 
men, for employment in Design 
Drawing Offices, and in Tool Drawing 
Office, on electrical schemes, equip- 
ment, and test rig design. 


A number of vacancies exist and 
attractive commencing salaries will 
be paid within a wide range accord- 
ing to the age, experience and 
qualifications of each applicant. 


All posts are pensionable. 


Applications to: 
Personnel Supervisor, 
HAWKER AIRCRAFT LIMITED 
Cenbury Park Rood, 
Kingston-on-Thames. 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


TECHNICAL AUTHORS 


Required for Publications Section. 
Must have sound knowledge of Radar 
and Radio Installations, combined 
with flair for authorship and descrip- 
tive technical writing in clear, concise 
English. The vacancies should have 
especial appeal to ex-R.A.F. Signals 
Officers with the requisite quolifi- 
cations. 


Applications with full particulars to: 
PERSONNEL MANAGER 


THE DE HAVILLAND 
AIRCRAFT CO. LTD. 


require 
DESIGN AND DETAILING 
DRAUGHTSMEN 
in their 
LONDON DESIGN OFFICE 
(Regent St.) 


Aircraft experience preferred but a 
light structural or mechanical back- 
ground will be considered. 


Apply in writing to 
The de Havilland Aircraft Co. Ltd., 


(Dept. DS), St. George's House, 
193-197, Regent St., London, W.1. 


INDEX TO ADVERTISERS 
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A” and/or licence an 
ynmandant, Air Service Train A’ 
thampton [4393 
mess foqeee Sudan. | VELOPMENT of the Guided Missile,” 2nd Ed. 
ficences covering Gatland. Presents all the main 
information now available on the development of 
ree weapons in Britain, U.S.A. Germany, 
JS.3.R., and elsewhere. Other chapters discuss 
| | guided missiles as instruments of research into the 
pepper atmosphere space, and of 
, ; | interplanetary travel. appendix shows charac- 
(4382 teristics of 130 powered missiles known to have been 
designed or constructed. 15s. Od. net, from all book- 
sellers. By post 15s. 8d., from Iliffe & Sons, Led., 
| Meuse, Samiesd &., Londen, 8.8.1. 
the Wheel 
hrills 
experience Of 
racing in another dress and in different circumstances. 
216 es, includ. 32 es of photogravure illustra- 
tiene Price 10s. ae by post lis. from all book- 
sellers or from Iliffe & Sons, Lid., Dorset House, 
Stamford St., London, 8.B.1 
A 
bow ¢ many problems involved. 2nd Edition. 
cash prices paid. Acros from all booksellers. 7s. 10d. by post from j 
28 St. Andrews Gardens, Canada lifte , Led. Dorset Houmm Stamford St, 
London, $.E.1. 
Page 
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i 30, 34, 35, 36 Westland Aircraft 
by SUN PRINTERS LTD., London, and 
ANI ADA: The Wm. Dawson Subscript) 
Ca. Entered as Second (laws Mat 


BLADES 


These blades are precision forged in 
the new forging shop specially built 
and specially equipped, with the 
largest capacity in Europe for the 
production of forgings for the Aircraft 
Industry. 
The materials forged include 


STAINLESS STEELS 
ALUMINIUM ALLOYS 
ALUMINIUM BRONZES 
NICKEL ALLOYS 


LIMITED, BROMSGROVE, 


Three Bristol Freighters based at the RC 

Langar are maintaining 4 continuous two-way transport service between 

England and RCAF squadrons based in Europe In addition to large numbers 

of personnel the aircraft carry all kinds of stores and military equipment including 
Sabre aircraft due for overhaul. These are duties typical of the work performed by 
d. 
Freighter aircraft in service with aif forces operating in all parts of the worl 

THE BRISTOL AEROPLANE COMPANY LIMITED 
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